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This Hocument is required by Title 11, Section 206, of Public Law

4-136, effective Noyember 28, 1975, when the Center was estab-
ished. The present report covers the period from October 1, 1977,
to September.BO, 1978.
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PO THE PRESIDENT AND THE CONGRESS

~
L4

) I have the honor to transmit to you the final report of the
National Center for Productivityeand Quality of ?orking Life.

The expiration of the Center's mandate marks the end of '
Chapter One in the much needed effort to understand our
Nation's productivity problems and to achieve consensus about
how best to solve them, The Center's creation, in November of
1975, represented a Federalrcommltment to the idea that sup~
porting industry initiatives to increase productive efficiency
could improve the country's economic hea th; this idea is no
less valid today.

Productivity growth is an importaht enabling factor in
"achieving our. stated national goalss Reducing inflationary
pressures, raising living standards, making U.S. geoods com-
petitive on world markets, protecting the quality of the
environment, and supporting our growjing population of retired
people are some of the tasks we have set for ourselves. If we
are to accompl1sh all these goals in the face of incgeasing -
‘scarcities of energy and.raw/materials, we must use what we
haye with greater eff101ency and effestiveness. )
Tradltronally, we have assumed/that productivity will take -
care of itself in séme way. Unfortunateély, the U.S. reéord
during the past decade provides. little cause for opt1mlsm for
continuing that assﬁmptlon. The present rate of UJS. produc-
tivity improvement is lagg1ng our «own historical performance-
and the performance of all other industrial nations. .
Lt appears.‘that the American people are now in need of a '
set ‘ofpolicies supportive, of productivity growth. . Management,
labor, government and the public must consider not only how to
share the benefits of a healthy, expanding economy ‘but also how .
to sustain our economlc hgalth. Th;s challenging task requites .
the commitment of all'natlonal la@ders

1 . L]
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.Produ¢t1vity growth in the U, §. can be acceler ated.
Balanced .economic growth, with rising output and employment,
would provide conditions which lead naturally to impgovements
in productivity. However, Dur currént economic q;rcumstances

‘1nalcate a-need for a more consciocus effort,. V1gor0usly pur-.

”

sued, to enhance technological innovation, to stlmqlate capital
investment and human resources development, and to encourage
labor-managemen§ and bQS1ness-gOVernment cooperation. Because
practical techn gques for improving productivity are largely
industry of company speCific, these broad measures should bé

complemented by programs to support, where" -needed, private’ .

‘sector dnitiativies to increase productivity. . .
/ Coa .

One. of the Center's, primary fuhctions has,been to create a
greater awareness at every level--in the b@arqgoom, in the
union locdi, in the Congress,.and in the Executive Agen01es--of
the V1tal!need to move ‘Rhead, together, “on wro uctivity prob-
1gms and policies, 1In addition thé Center has} as an oblecttve
and neuntral agént, . helped traditional &dversaries within
.ndustrieg find common interests, identify mltual problems, ‘and
seek cooperative solutions. The Federa] Government, th:ough
the C%nter, has not attempted to prescribe specific remed 5;
for individual pmoductivity problems o the premise that-
Government-1mposed solutions -are not effe tive as those »
developed and implemented by the 1ndx$1duals &nd groups i
d1rect1y affec&ed.

-
»

» Those ©of us aé%001ated with the Ceﬂter are Justifiabdy
proud of what it has achieved. It must be noted that ,those
achievements have been made pessible *by the l#adership’ an
counsel of 'business,’ labor, academic, and professional repre
segtatives from all over the Country. We have algo drawn on

-

otﬁexr experiences, and that of other countries, in an effort to N

{

of arnational product1V1ty pqlicy reflected in this report. !
The Nation is deed@y indebted® tq the many 1nd1V1duals and
organizationg who ﬁaﬁ%ﬁqontr1butdﬂ to tb1s endeavor .
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The present report is the Center's third and final-Tne. As Such, it
is more comprehen&1ve than the two previous reports. Tt -not only veviews
the Center s activities dur1ng the!fiscal year 1978, it dlso summarizes
the Center's activities during the 3 years of its existence. ’In addi-
tion, it attewpts to p]ace the Center's activities into the context of
the Mation's progress in productivity and to place this progress into the
context of our economic ahd sociaT goa?s. .

The report has several major sections. The first points out the need
for a national pdiicy explicitiy directed toward improving productivity.
The second emphasizes the contr1bution productivity growth can make to -
'solving some of our Nation's problems and ta achieving -som¢ of our iong-
term goals. The third section details the recent’ deceleration in the rate
At which our productivity is improving. The next two sections outline,
_on a national basis and}for specific sectors, what has been, is being,
and needs to be done to 1ncrease,product1ve éfficiency. The sixth sec-
tion sets forth the Center's recommendat1ons for actions, both pubiic. and
and private, which would ra¥se the Nation's rate of product1v1ty growth. -
The appendix materials in this report are also more comprehen51ve than in
previous ones. They inciude a complete 1isting of the Center's publica-
tions and of Center-sponsored studies, reports, articles, and other act1v1-
ties, a listing of produet1v1ty and quality of working life centers, as
well as'a brief summary of some of the product1v1ty-re]ated prOJects of
other Federal agencies,

‘ y " . -
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*A NOTE ON THE MEANING AND MEASUREMENT OF PRODUCTIVITY
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The concept of productivity is deceptively simple: it refers
to productive efficiency. Productivity measures the relationship
between the amount of goods or, services produced (output) and the
quantities of labor, capital, and material resources ([inputs) used
to produce®that output. In order to cospare productivity over time
or among different productive entities, it is usually stated as a
ratio of output to input. When the same amount of input produces
more goods or Services in one instance than in another, or when the .
same amount of output can be produced with less input, we say that
productivity is higher or has increased.-

- L
I

In practice, measuring éhanges in pro&uctivigy ‘is no§ 50 SiMe-

ples The quality of output, for example, may chamge over tie or
vary among producers. Quantifying plblic servige outputs is a par- .
ticular problem. Few industries or plants produce only one product;
sometimes 3 single process will produce more than one product. Ag- “

gregating these products into a single measure of output requires - .
choosing a weighting system to represent their .importance in 2 unit
Of wtput- o i .

W s . ’
. “t.Input, too, is difficult to measure properly. Output results
from ‘combining y inputs. Nevertheless, a productivity ratio
usually rvelates qutput to only a,single input. When a Productivity.
ratio based on ‘a\single input changes, the tacit assumption is that !
the change ts attlributable to that input. In reality, the thange
has been influenced by. all the variables in an interrelated eco-
nomic systém:® preduction techniques and capital equipment, work-
force skills, managerial ability, the rate of capacity utilfzation,
the scale of operations, erials flow,.product mix, the state of
labor-management relations, the quality of the work environment, .
and @ multitude of other factors. The relative importance of these
influences will vary from country to coustry, from sector to sector,
from organization to organization, as well as over time.

Many different productivity ratios can be calculated: output
‘per labor hour, output per BTV of energy, farm yield per acre of
Tang, sales per square or cubic foot of space, output per dollar
of capital assets, or any of a host of other combinations. The
choice of ratio will depend partly on the purpose for calculating
it and partly on the availability of measurable data. ; '

ﬁThe productiyity measurg used in this report relatesroutput
in physical units or in constant dollars to hours spent at work, or
labor time. * For the private busfness sector, labor input includes .
the time of employees, supervisors, foremen, managers, and self-
employed_persons.. Statistic$ on output per hour are published
or the private business sector and for major industries
by the {.5. Bureau of Labor Statistics.

It should be kept in mind that cutput per hour_simply indi-
cates how much labor time is associated with a given volume ofout-
put. Although worker skill and effort clearly akefimportant sources
of productivity imprqvement, they are not the only| sources. Never-. -
theléss, this concept of productivity is the one most commonly used,
perhap®- because it is people that bepefit from higher productivity,
it is of particular interest to highlight their contributiof to it:f
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NEEDED: A NATIONAL PROGRAM TO IMPROVE PRODUCTIVITY
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. AMERICANS, THROUGHOUT HISTORY, HAVE ENJOYED a steadily rising stand-
“ard of living. The economy has expanded, new jobs have been crea-
. ted, choices have broadened, and réwards have increased.- The aver-
age Amerlcan today consumes greater amounts and varieties of goods
and services, performs Jess backbreaking work, and has more Jeisure -y
time than the generat1ons before. .

-

* This-better 1ife was made possible by sustained productivity
improvement--a continuing ability to produce more in less time and
with fewer resources. Institutional accommodations, such as coi-
Jective bargaining and a proad range of social legislation, assure

- that the gains of productivity growth are shared widely and ™

equitably. ) .

, ) £conomic and social developments during the past decade have

made it clearer than ever that the processes of productivity growth
.. " are not automatic. If the future is to measure up to the past, the .

factors that sustain growth must be strengthened. The growth rate
of productivity has been slowed down by the Burdens of high.rates
of inflation, low capacity utitization, & 'sluggish rate of invest= -
ment, and a dec]1n1ng rate of expend1ture oh research and deve]op- \\\\
ment, and demographic and 1ndustr1a1 shifts. ; oo

T
. - -

Events abroad have compoﬁndgh our domestic econ
. The revolution in energy prices and the burgeoning of"
firms have intensified international fompetition for
- . vestment capital and advanced technology are.more moii w than
"in the past, and some of our trading partners have been e to )
~improve their product1v1ty at a muCh faster: pagp than the United
J . States.

ic problems.
1national
ts. In-




The Nation's ability to moderate inflation, reduce unemploy-
ment, sustain brisk ecohomic growth, and extend past gains in the
qua11ty of Vife is threatened by the prospect 'of a low rate of pro-
ductivity growth in the 1986's. Only if productivity improves at
a faster rate than in the recent past can we afford a ‘much higher
standard of 1iving for all, inctuding the growing number of re-
tired. persons in our populat1on. *

Meeting these ¢hallienges wi11 .require strengthen1ng all the
underlying sources 'of productivity improvement. Our policies

, Wust be designéd to improve the ciimate for technological innova-
tion, to increase capital investment, and to encourage a business/
gowernment environment that is conducive to growth. A basic chal-
" Tenge is to find ways of effectively enhancing-the security, par-
o tic1pat1on cooperation, ‘and skills of the work force.

General measures-need to be complemented by efforts in each
ipdustry to achieve specific opportunity targets. Because-the
importance of the various Sources of growth differs among indus-
“tries, the most effective policy agenda for each sectvr would be
1ndustry-speC1f1c drawn up by those respons1b1e for its execution

) in each 1ndustry. ’

T

‘ \ Yy A]though many Federal agencies, offer programs and activities

\  that affect productivity, we have no truly matiopal productivity
\  policy, executed through actions which have productivity improve-
} ment as “their_ d1rect goal. Given the importance of efficient pro-
duction to our present and future economic*progress, this is a
\ serious vacuum indeed. ~ The Center proposes an agénda for national
action to fill this vacuum. agengd suggests two types of Fed-
i eral acTtons: "those which a?e anjquely national in that only the
'Federa] Government could carry them out, and those which will as-
Sist industry and Tocal government efforts to improve their own
product1?e efficiency.

i

This agenda; whlch is spelied out in détail in the flnaf‘sec- -

tion of th1s report proposes that the Federal Government  shouid:™
1. Exercisd national leadersmp by :
. -3
) estab11sh1ng a foca] point for productivity improvement '
‘activities -
¢ . supporting MNational, State, and local nonprofit produc-
Ttivity centers ) v .

= + -

I1. Assist industrfpide efforts -to improve productivity by:

*. (I encpurag1ng management-1abor-government task forces on
: productivity iniprovement .
l
P N ’
. k . -, ’
¢ | . 2 .
o -




- |

) coord1nating he/needs of industry with ex1st1ng Govern-

ment programs |

| E

4

’ -

IIIg ‘FEncourage 1ab0r-management c00perat10n by:

providing 1nf0rmat10n technical ass1stance and training
supporting commun1tyw1de labor-management counc11s ro
supporting research on workplace problems {
endorsing cooperative approaches to problem solving and
training third parties to assist these efforts - .

e applying labor-fanagement cooperation in Governméent,

escsee

IV. Encourage manpower planning by: . \\\\
. & providing information on the costs and benefits of pri-
vate measures to cushion individual adjustments to
technological change and productivity improvement
K e providing technical assistance for employment stabili-
.+ zdtion planning
‘ ) c00rd1nat1ng private adjustment efforts with pub11c
ones
. o encourdging programs to train technicians in new
- . techno]og1es

-

‘Y. Foster techno]og1cé1 innovﬁtiOn by:
r

. ¢ encouraging closer cooperation between engineéring
T schools and industry = .
: o ¢ facilitating the diffusion of new- techno1og1§§ ..
§ ’ ‘ ¢ requiring performance specifications in Government
: - procurement . ‘
o,-encourag1ng the acqu1s1t10n ‘and use of advanced tech-
no]og1es from abroad

o

VI. §hpp0rt tncreased cap1ta1°formation by:

o allewing accelerated depreciation on, 1nvestments in
major inpovative projects " )
making the investment. tax credit permanent’
encouraging small venture capital enterprises

- investigating the potential for employee stock ownership

. ' 'stimu]atlng productivity improvement (and lower prices)

eﬂ? in cap1ta] goods industries

-

Ll

' VII. Reform the regu1atory system by
LI b ‘\
to . ] e}1uﬁnating or s1mpT1fying regulations, where appropr1ate
* 1nvest1gat1ng a]ternat1ves to, regulation ot

3] F - . -
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DR - developing regulat1ons 1n consultat1on wlth ‘thos _ .
- . affected d
han '

¢ achieving-compliance- through consu1tation rathér
_ threat ,
) coordinating reguiatory requrrements DN

VIII. Improve pub]ic sector ma)pgement by:

o using the Federal grant system to reward good management
o expanding programs fo improve managerial sk11ls
¢ encouraging capital budgeting

] supporting labor-management cooperat1on

rw_ _,_L&.,Jmpmvutoduc.tmnumeasunemmt-by————i—-;—— —— _'. .

e deveiop1ng a family of measures based on different input
. <oncepts
¢ measuring serv1ce industry productivity
. expand1qg international data
® encouraging product1vmty measurement at the p]a#t 1eve1 2
] : : and 1nterf1rm comparisons of productivity.

~ e

X. ' Create awareness of the- 1mportance of productivity through
the educational system, the media, professional societies,
trade associstions, business, and unfons.

“+ These ge al and specific policy fssues should be considered
within the .cof¥ext of efforts to achieve the national objectives of
full employment and inflation control. Substantial productivi;y
improvements\.can sustain higher rates of real hourly compensation
with 1ittle (or no} {ncrease in unit labor costs; real rewards
could increase while prices are contained. Un]ess production in-
creases briskly, however,’ rlszng productivity could a)so iower our
employment potential.., If ‘output grows sluggishly, or not at all,
increasing our ability -to produce more with Fewer people could-.
reduce the number of available jobs, At the same time; however,
~ rapid gains, in productivity are the mainstay of the.rise in real
{ncomes that ‘would induce output to grow. -

> " The pursuit ‘of national economic goals often involves con-

’ fiicts among the various interest groups if our society. Trade-

N -, offs and compromises are necessary to balance competing ¢iaims

T _ _for a share of economic_output. Productivitygains, by entarging;
the size of that output, allow everyone to have a 1adrger share
a&nd help to reconcile conflicting objectives: higher wages and
profits without higher prices, more 'government services without .
higher taxes, and economic growth without sacrificing- consump-

" tion and environmental Standards, e _ .
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A NATIONAL COMMIT“ENT AND A COQROINATED PROGRAM to improve our pro-
ductivity performance is vital .to the econom1c social, and politi-
cal health of America. Improved productive eff1c1ency could con-
tribute to

sustaining ‘our economic growth .
_raising 1iying standards = . -

easing inflationary pressures

improving our ability to compete in world markets
- achieving a gftter quality of life

[
)U"

. "
>> ECONOHIC GROWTH <<

Economcwgrowtﬁ'mas meant a bétter life, The average American
is offered more goods-agd-services in greater variety than ever
before, .The wider range. of céhsumptlon choices is not refliected
in our national income statistics, but it is an important aspect
of, the quality of 1ife in the Uniteﬂ States.

Potent1a1]y, owr growth rate could begin to decline in the
near future. The U. 5, birth rate has dwindled steadily since 1960,
and as a result work force is expected to' increase only about
1 percent a ygi’rtﬁfthe 1980's. Unless productivity improves rap-
__idly, output cannot expand at its historic trend rate of 4 percent
. a year, If potenfial economic growthIs to maintain this pace,
output per hour must increase at a'ra c]ose to 3 percent a year.

-~ 1Y

" ELY

M - A HIGHER STANDARD OF LIVING <<
The long term expansion of the ecSnomy, accompanied by im-
_ proved productivity, has enablad the’ Unlteq States consistently

. -
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to raise its average level of -1iving. 1In 1977, the real output
of the Nation's private business sector was 2-1/2 times larger
o~ than in 1947. Oniy a small fraction of this increase’was achieved
. becausé. people worked more hours; about three-fourths was made
possible by USing work hours more-efficiently. : /. .
ABuring the 30-year postwar perijod, hours worked per person
in the total ‘population declined, while real oufput per person--

a rough measure of* the-average level of 1iving--advanced. Thus, ' .
the entire ?rowth in real output per person reflects an improve- *
ment in real output per hotir--productivity. As Chart 1 indicates,’ ’ //

real hourly compénsation also has. improved at approx1mate1y the .
. - same rate as productiV1ty

B l t. . .‘
/ __ Chart 1 o e .
. Output Per Hour and Real Compensatlbn Per Hour Private Business Sector 1950-77 .
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. ) to raise {ts average level of -Yiving. In 1977, the real .output
of the Natfon's private business Sector was 2-1/2 times larger
o~ than in 947, Only a small fraction .of this increase’was achieved
. because people worked more hours; about three-fourths was made
possibie by using work hours more efficiently. )

. During the 30-year postwar pé€riod, hours worked per person
in the total population declined, while real output per person--
a rough measure of the average level of Viving--advanced. Thus,
. the entire growth in real-output per person refiects an improye- .
ment in real output per hour--productivity. As Chart 1 indicates,’ ’ /
- real hourly compensation also has. improved at approximateiy.the
- same rate as productivity, ,

¥ . * - ¥ ( - -
Chart 1 : e ) .
Qutput Per Hour and Reat Corppensatlon Per Hour, Private Business Sector, 1950.77 s
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. o " >> INFLATION CONTROL << : . '

Price inflation is5 influenced byﬁmany factors: monetary and
fiscal policies of goverhment., energy prices, regulatory programs,
« the effect of weather copditions on food production, and many
others. *Because productivity -directly affects the input costs
that push prices upward, there is wide- agreement that faster
productivity growth: could be a major contributor to the effort : v
to moderate and tontrol 1nf1at10n. T

One of the many comp1ex factors under]y1ng the inflation of
“the'past decade has been the failure of productivity gains to
match the rise in hour]y c0mpensation .Hourly compensation, whitch
includes fringe benefits as well as wages and Salaries, increased
at an average annual rase 0f 728 percent between 1967 and 1977;
this was substaptially’ faster than output per hour improved, The .
$su1t has been a 6.1 percent annuat inCredse in unit labor cost, /
though real hourly compensalion increased only. 1.5 percent a _
year. During this same ‘pdriod, the Consumer Price Index has : >
" ¢limbed at an averafe rate of 6.3 percent a year,
- . Y A
The experience of the early 1960 S demonstrated that high
productivity growth can be a stabi11zing infiuence on prices.
Table 1 compares this’ EXperience w1th that of the-last decade
¥ ..

Table 1

a2

L

19%7-77 .

Average annyal pércent change

Item ' _
o - ’ i _ 1960=67 1967-77
(s ' . ~/

..: .:23 Y
=~ Output per hour ’ 3.7 1.6
- Compensation per hour - . 4.9 - 7.8
Unit Jabor cost- 1.1 s 6.1
‘v Real hourly compensation - - 3.2 1,5
* Consumer Price Index- 1.7 6.3

o ., Sourcei UZ§. Department of“Labor, queau of Labor Statistics
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Chart 2

Selected tndustries, ‘i 960-75

4

Ducing the 1960-67 period, when productivity was advanc1ng at
the substantial rate of 3.7 percent a year, hourly compensation was
rising 4.9 percent a year. As-a result, unit labor cost was fairiy

* stable, and prices followed suit—-consumer prices increased only
1.7 percent a year. Real houriy compensation increased at a rate
of 3.2 percent, which bolstered the Nation's ability to purchase
more goods -and services. Because output was expanding more rape

. - ~, idly than productivity was improving, new jobs .were created and

’ unemployment gradually fell below 5 percent.

.The close’ re]at10nsh}p between productivity growth and 1ong-
term price stability is evident in Chart 2.

Correlation Between th'e Average Rates of Change in Prices and Productivity,
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During the 1960-67 period, when productivity was advancing at
the substantial rate of 3.7 percent a year, hourly compensation was
rising 4.9 percent a year. As-a result, urit labor cost was fairly

. stable, and- prices followed suit--consumer prices increased only

. 1.7 percent a year. Rea) hourly compensation increased at a rate

of 3.2 percent, which bolstered the Nation's ability to purchase
more Joods and seryices. Because output was expanding more rap- .
idly than productivity was improvingf new jobs .were created, and
unemployment gradually fell below 5 percent. .

The close relationship betweer productivity growth and long-
term price stability is evident in Chart 2.. .

* L

-

Chart 2 '

Correlation Between th‘e Average Rates of Change in Prices and Productivity,
Selected Industries, 1 960-75
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. ) Ourinb the 1960-75 period, most.industries with above-average
"productivity growth, either vo]untar1]y or under the.pressure of
competition did not radise their prices as much as 1ndustr1es with

be ow-saverage product1v1ty growth _ . -
3> INTERNATIONAL €OMPETITIVENESS << C

1N

_ "Historically, this country's higher level of productivity, for
. the most part, has offset our higher wage costs relative to other
c0unEr1es. American industry was-able to maintain its compet1t1ve.
position in the expanding world markets of the postwar period, and
domedtic jobs were conserved without, resorting to restrictive trade
policlies.. . - . .
ll 1
, T A strong c0mpet1t1ve capacity 15 even more urgent today because
of the| need to expand exports to offset the MNation's increasing de-
'penden e on 1mp0rted 0il. The growing,reliance abroad on protec-
tionism makes controliing export -priced particuiarly important.’ Come
pet+%f e export prices and high wages cién be made compatible by step-
) ping up productqv1ty growth at home.
. At ‘present, the prospects for Ameriican tvade are clouded by rap-
id increases in manufacturing productivity in Japan, West Germany,
and many other.nations with whom we trade. The average level of.
, . - productivity in-the United Statfes is stlll higher than that in other
' .industrial countries (see Chart 3), but diring the 1360-77 period,
productivity growth in U.S. manufacturthg has been 1agging. Our
productivity advantage is narrowing; in séme key industries, it has
been eliminated with respect to Japan.

The trade advantage other countries gained because thelr manu-_
facturing productivity has increased faster than the United States’
N was diminished between 1970 and 1975, when their hourly compedsation
. rates and unit labor costs also 1ncreased more rapidly. But, as
. . Table 2 indicates, in 1976 and 1977, unit 1abor costs .in manufactur-
ing {on a national currency basis) rose more. slowly in West Germany .
and Japan than in the United States, and these countries have re-
gained the COmpet1t1ve advantage of faster product1v1ty growth, .

b Now, our exports are facing new competitive pressures, and im- -
' p&rts of shoes, textiles, consumer e]ectronlcs, "and clothing are

. taking over an even larger share of our domestic market. Faster
productivity improvement could help American firps increase their
markets and ma1ntain manufacturing emp]oyment,ﬁbut only if fair com-
petition prevails in foreign markets and accesd is secured for U.S.
exports. Currency devaluation and protectionist trade policies may.
stem foreign competition--but only as short-term palliatives.

.. . x \
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Tabie 2 L ' .
© Productivity, Hourly Compens"atioh, and Unit Labor .Cost in h "',,'
Manufacturing, Selected Countries, v
1970-75 and 1975-77 1 ;
' 1 , Uni ted West ' Uni ted 0
Item ‘ States = Germany Japan France Kingdom _ ’
——— ‘Average Annual Percent hange %
¥ ' L Jr,‘
: Qutput per Hour. o L .
— 157075 2.0 5.5 4.3 4.6 3.2
. 1975-77 oL 37 ® g2 9.5 6.5 .
Compensation per Hour . {
1910“’?5 ?09 13.5 2003 1500 T '1-?—.8 oo
Y 1975-.77 . 8.9 7.6 9.2 13.9 14.0°
Unit Labor Cost '
-y
1370-75 . ‘,:‘
National Currency 5.8 7.5 7 15.4 9.9 14.2
* U.S. Dollars 5.8 17.3 20.7 15.8 12.5
1975-77 - .
N National Currency 5.1 1.4 -0.3 6,9 . 13.0
¢ \ UoSo DO]]&I"S' 5.1 4.2 5.0 “0.2 .1

rce: U.S. Department o?ﬁabbr, Bureau of Labor Staiistics

- .>> A BETTER QUALITY OF LIFE <«




“ f LS " Environmental Improvement

. ngéﬁirial progress is sometimes associated with the 1oss of en-
viro al ‘amenities, . Increased productive efficiency does con-
tr15u¢e to material progress, but it is also a means of generating

, 1npﬂme which could be directed into controlling, and even reversing,

. - eﬁvironmenta1 poiiution, without sacrificing other econom1c goals.

4
*

.Relief from Poverty

Unless productivity and economic growth increase, efforts to
improve the Yot of persons subsisting on poverty-level incomes de-
pend on redistributing incomes--that is, by taking income’from one
group and transferring it to another. 1In an expanding economy,
there .is more for-everyone, . Productivity.gains, equitably shared,
could contribute to a climate of .industrial and social peace.

€

- ’ §upport for an Aging Popu]ation

: Future product1v1ty performance will have an important bear1ng
on the Nation's ability to maintain, at above-minimum levels, the
growing population of retirées. The postwar baby boom will be
transformed early in the 21st Century into a senior citizen boom.
Further, a$ advances are made in health care, senjor citizens will
1ive to enjoy their retirement longer. As a result, the age compo-

sition of our population will change. The U.S, Department of e -

Health, Educat1on and Welfare estimates that the present 6 to 1

ratio of active workers to retired persons will be halved by the

year 2030, Steady increases in output per worker will ,be essential

if the working population of the future is to support the nonwork- .
ing aged, without reducing the living standards of either.

P

Nonmaterial Gains

HxHanhgeople meet tn§1r material wants more easily, they place
greater value on leisure, education, health, and recreation. The

American people have always used productivity gains, not only to
dincrease per capita cofisumption of goods and services, but also to
reduce the amount of time they spend at work. As productivity im-
proves, work will absorb less of the year and 1ess of a lifetime
as' well--more years can be spent in school and more in pens1oned
* retirement. '
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RjASONS FOR CONCERN,
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IN A LITTLE-NGTICED SENTENCE in ‘the 1978 Eco:bmic Report of the
.President, ¥ie Council of Economic Advisors stated that the slow-
down in productivity growth is "one of the most significant economic
probiems of receﬁi years. Although thi's slowdown affects almost
every major econdmic issue, policy.makers have paid inadequate at-
tent1on to it.

4 v

i C
>> THE RECORD <<

The decelerat1on in productivity growth has been underway since
the late 1960's. During the first 2 decades following World War II, \
output per hour in the private'business sector increased at an aver-
age rate of 3.2 percent; during the most recent decade (1967-77),
the rate of increase dropped by one-half, to 1,6 percent a year.
Chart 4 compares annual productivity levels for the entire postwar
period with the early-period trend in productivity growth. s

Industrial Incidence

= The slowdown in productivity growth was fairly pervasive throughe-
out the economy. Abogt two-thirds of the 62 industries for which
the BLS reports data showed lower rates of productivity growth for
the 1967-77 decade than for the previous two. As Table 3 shows, out-
put per hour grew somewhat more stowly in the automobile, appliance,
railroad, and teleph ¥ne industries, and it grew at about ha]f its
eum refining and utilities.

former rate in petro
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Chartd4 ’ . ¢
. Productivity in the Private Business Sector, 1947-78 )
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Source U.S. Department of Labor, Bureau of Labor Stats1ics

The level of productivity in coal dnd iron mining actually de-
c]ined.durinq the 1967-77 period. After 2 decades of rapid improve-
» ment, output per hour in coal mining turned downward at a rate of
.+ almost.4 percent a year; productivity in iron mining declined only .
slightly, but this represents a reversal of its previous rate of
growth. These changes are particularly significant because they ’

raise_the real cost of raw materials essential to other major
indus??ies. -

-

.
- -

Cyctical Fluctuations

The 1967-77 slowdowyn reflects, in part, the {mpact of two re-
\ cessions and recoveries. Gains of more tham 3 percent were recorded
- during the expansions of 1968, 1971, .and 1975; gains were negligiple
in 1970, and a sharp decline occurred d8ring the 1974 recession.

- ‘
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Tabie 3 co .. v

¥

- - v
Outpyt: per Employee Hour in SeleCted Industries; 1947-67 and 1967-77

' W ' N

* - -
. = oy
P E :
* U . - L .

Industry L Average annudl percent change
{in SIC order) - s
{ 1947-67 1967-77
N .
Iron Mining (usable ore) ‘ + 3.9 -0.2 .
X * Coal Mining ; L6 -3.8
Bakery Products . E- 2.1 1.5
- Tobacco Products , : 3.6 1.7
Hosiery * 5.0 9.1
Sawmills ' 3.5% 1.7
b Paper, Paper Board, and Pulp M1115 5.8 3.3
Synthetic Fibers 4,1%* 8.2
Petroleum Refining 6.0 3.0,
Tires and Tubes 4.2 2.3
Footwear : 1.8 0.3
Glass Containers 1.4 1.8 ..
‘ |y
Steel 1,7 1.8 ’
Metal Cars 2.5 2,2
Major HouSehold Appliances 6.4% 4.5 .
Radio and Television Receiving Sets 5.8% 3.4
Motor Vehicies and Parts . 4. 5x* 3.8
. ' -
Railroads ' 4.8 2,8
Intercity Trucking : 2. Txx% °,:‘3’:1
Air Transportation . ’ _ 7.9 4.4
Telephone Communications S 7o 1%x%x 5.8
Gas and Electric Utilities 7.2 3.0
' {*- " Retail Food Stores : 3.1% 0.0 .
Gasoline Service Stations . 2.8% 4.5
Eating and Drinking Estab]1shments L. I* 0.5,
Hotels and Motéls , 3.0% 0.9 >
Laundry and Cleaning Sed@1ces ’ 1.5 0.8
*1958-6? **195?; ? *§*1954-6? **xkx[95]1-67
L ource: . Department of Labor, Bureau of La tatistics
5 S 4.5, b tm ¥ of L b B f Lab#® Stati
15
% Y . ' ~

26"




) ’ a.. . ' (
L] : Q Al v‘

.Typically, productivity ‘growtl declines Sharply in the first
stages of a recession as output is cutback.more rapidly than em-
ploymeht, As output increases.during a post-recession expansion,
the productivity ratio advances subfstantially, especially in the
early stages of the expansion, when overhead labor is used more

* effectively. The rate of productivity growth then'levels and, in
the later stages of the expansion, declines as output’approaches
capacity‘and other consiraints, Table 4 traces these\changes °
though recent business cycles¢$ .. - o

. ' ~ Productivity declined markedly throughout the most recént

_ recession period, and, so far, the expansion has not produced as

T rapid gains in productivity as have previous expansions. Further-

more, the productivity improvement rate is already weakening; it

' . was only 1,7 percent vn 1977 compared to the 3.7 percent increase

. in 1976 (see Chart 5}, Although weé are believed to be still in

the midst of dn expansion, 'productivity growth in 1978 may- be at

an even lower rate. . .
Chart 5 . . ' . y
Year.to-Year Percent Change in Output Per Hour, Private Business Sector, 196777
Percent change . . ] .
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Table 4 S :
E |

Avérage Annual Rates of Change in Output per Hour Dur1ng Business Cycle Expansions apd
Contractions, Private Business Sector -

—

[ ; :
. - o >~ Business Cycle

o . v
" »

Expansion ' Contraction ‘

Period Rates of Change %) Period - Rates of Change 3]
~ {Q = Quarter) First half Second half {(Q = quarter) F1n?% half Second Half
4th Q '#5-4th Q '48 4.8 . ; ) . '

. ’ » 4th Q '48-4th ( 49 -2.5 ' 5.1
4th Q .'49-3rd Q '53 6.0 3.1 . .o ,
: ' 3rd Q '53-2nd Q. 'S4 -1.0 1.0
2nd Q '54-3rd Q '57 . 3.5 2.0 R
3rd Q 's7-2nd @ 'S8 . 3.5 3.5
2nd Q 'S8-2nd Q '60 4.9 . - 1.3 . L !}t
. . 2nd Q '60-1st"Q '61 " -1.5 2.9
1st Q '61-4th Q '69 - 4.5 2.1 Cooe .
: : : ‘ 4th Q '69-4th Q '70 1.6 v 2.5
4th Q '70-4th Q0 73 3.5 - 1.2 - . . "

. . . “4th Q '73-15t Q4 '75 -4.8 ° -1.5

18t Q ‘75-4th Q 77 ¢ 3.4 N S0
- : ) PR -
} ' - TR - —
*Rot yet terminated. - ' e 7 S :

Note: Cycie dates are according to the Nat10na] Bureau of Economic Research revised chronology and
are terminal dates. Thé rates of Change are on an annual basis. The or1g1na1.data on output per
hour/are from the U.S. Departmeﬁt of Labor, Bureau of Labor Statistics.
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>> WHY THE StOWDOWN? <<

&

Economists’, attempting to explain the slowdown of productivity
“improvement dur1ng the past decade and to predict the future, tend
to emphasize three measurable Tong-term factors:

¢ the lower rate of growth of capital stocks per worker
¢ the increasing proportion of dnexperienced employees
. in.the labor force -
¢ adverse changes in the 1ndustr1a] compos1tﬁon of
employment

These are not the only factors that may have depressed produc-
tivity improvement. Others include the sharp increase in energy
prices{ the slower pace of technological progress, changing atti-

. tudes about work and leisure, popular misapprehénsions about .the

social benefits of stience and its applications, increasing Govern~
ment invoivement ih the economy, and the. ease of passing cost in-
creases along to the Coasumer during a period of prolonged infla-
tion. The effects of -these complex factors are speculative and
difficult to measure; Jjevertheless, they color the envifonment

in which product1v1ty gains are made. -~

L] Fad

Changes in the Capital-Labor Ratio 2 .

‘Qutput per hour s unquestionably enhanced by upgrading the
piant and equipment that is uSed in production. The degree of
enhancement appears to be 1essening, however, in three respects:

--Al though tangible capital stock appears to have 1ncreased more
rapidly than the work force since 1947y some evidence points to
a slower rate of increase in the capital-labor ratio {the rat1o
of the net stock of fixed business cap1ta1 “to total employee

) hours) since 1967 than during the 1947-67 -period. .

~-=Capital product1v1ty may be becoJﬁng a weaker force +in produc-
tivity improvement. The productivity of tangible capital stock
(output per unjt of capital input) has declined since 1967, fol-
lowing a period of gradual growth. - This fact, and the s]ower
growth of the capital-labor ratio are widely believed to accouﬁi
for much of the sharp reduction in the labor productivity growh h
rate -during the past decade. . .

- 4

© -=Capital-1abor cé]cu]atipns may overstate the real value of plant

and equipment used in production. ' Sharp ipcreases in energy and
materials prices, and stiffer polTution control, health, and
safety requirements may have forced premature abandonment of

20 ‘
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. some equ1pment and. processes. Th1s‘type of obsolescence may
not be fu]Iy ref]ected in. capital stock .accounting.

.

L]

; " The Impact of Industrial Shifts

The measurement of changes in.output per hour is affected, not
@ only by techndlogical and related changes within the various 1ndus-
try sectors, but a]so by shifts of labor gmong more and less produc-
" tive sectors of the private pusiness economy. The most dramatic
shift in the- past has been that of millfons of Farmers and farm
- workers from ogricu1ture with its low level of output (in constant
doi]ars) per hour, into the higher productivity 1ndustr1a1 “and serve
1ce sectors. During the first 2 'postwar decades, this rapid re= .
. d1str1but1on contr1buted an average of 0.5 percent a-yeat to the
product1v1ty growth rate of the economy as a whole.

Recently, however, the industrialization process has been
yielding smaller and smaller gains in measured private sector pro-
ductivity., There are two reasons for this: (1) the gap between ,
farm.-and nonfarm product1v1ty levels has narrowed a agricultural

. production has_been transformed by techno]ogy and (2) the propor-
tion of farmers in the work force is by now ‘so low {4 percent) that
the shift out of ‘agriculture has virtually stopped.

Between 1966 -ahd 1976,.thts shift effect amounted to-only 0.1
percent a year. The BLS attributes about one-third of the retarda-
tion in the trend rate of productivity between_194? 66 and 1966-73
v to the dec11n1ng rate of migration out of agriculture. It is ap-
parent that the shift of labor from farm to nonfarm sectors can .o
Yonger-be countéd on to bolster future productivity growth, .

Another structyral shift in emponment that is cited as con- |
tributing to the recent siowdown in productivity improvement is the
- _relative-increase ‘in importance-of the service industries. These
industries are commonly believed to have lower than average levels
of labor productivity; however, measures of service outputs, are
Jess reliable than those for goods and could be biased downward.

If this shift has had an effect on productivity growth, it has been _
a small one. The BLS estimates_that, this effect has accounted for
Yess than 0.1 percent -of ‘the decilne i overali product1v1ty
improvement.

Changes in Composition of the Labor Force

The proflle of the 1abor farce ‘has changed considerably during
the postwar years, particularly ‘the last 10: there are relatively
. moré young people and women and relatively fewer older men working

o9 |
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today. The first babies of the postwar boom began in the m1d-1960 5
to enter the labor force, and now its age stgucture is weighted Py
toward youth, Young,workers, because they have not yet developed
the skill and experience of their e]de?s, may not contribute 2s

- much as they someday will to the MNation's productivity. A variety
of social changes--the women's movément, the high divorce rate,
and family income pressures, among others--have‘brought Varge num- .
bers of women.into, or back into, the labor force, At-present,
womén often are handicapsed by inexperience and by la ‘of oppor-
tunity in the high-productivity jobs and industries,” At the same
time, the proportion of experienced, older men in the labor force,

/ . has dwindled, partly because of early retirement. .

Some of these demograph1c trends are expected 'to have a less-

.er impact on productivity after 1980, .- The labor force will Yage"
in reflection of tne declining Birth rate since 1960~ The labor
force participation rate of women is likely to level, and their
prodfttide abilities may be better employed as opportunity differ-
ences between the sexes narrow. As the composition of the labor
force stabilizes, and as its growth rate diminishes, employers ,

may be induced to adopt measures for training and motivating their -
employees; this shou]d have a positive effect on productivity
levels.

‘ - —_— . ES

J>> THE QUTLOOK FOR PRODUCTIVITY IMPROVEMENT <ﬁ}‘ o
To the extent that it is possible to project the 1ong-term
course of productivity growth, the outlook is disquieting. The
Center asked a panel of international authorities to assess the
» future of productivity during the next 10 years in the United
%tes, Western Europe dnd Japan. These experts project that,

£ oF barr1ng severe recession, productivity will improve at a faster
rate than in the 1967-77 period but at a slower rate than in the
previous 2 decades.
. . ‘ .
e A]though productivity growth among our trading partners in
. Western Europe and Japan could also be at siower rates than in the

past, it is expected to be faster than in ‘the United States, Out-

put per employee-Hour in Japan is expected to increase at an annual

rate of 6 percent and in Western Europe at a rate of 4 percent a

year. . g
. ‘ -
The BLS projection for productivity growth in the United

States s based on a ba]ance among measq;ab]e influences on pro-

. ductivity gnowth

- -
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On the Up Side . , On _the Qown Side
s An older, more experiencefl " '* @ More investment to meet “
- 1abor force . . Government,standards
o An accelerat1ng capata1-labor ) e More investment in enerqy
ratio as 'the labor force grows conservation.and spurce
- more slowly ., & conversion
v : e No further impact from -

. . the farm-nonfarm shift
The net resuit, according to the BLS, will be an annual pro-
ductivity improvement rate of 2.4 percent during the 1975-80 pe-
riod, and a rate of 2,7 pertent during 1980-85. Other experts -
forecast an-even lower rate of productivity growth--2.0 percent
a year--during the next decadev. These rates will be higher than
the 1.6 percent-growth rate of the decade just past, but they
are still significantly be1ow the 3.2¢percent trend rate of the
preceding 2 decades.

> "
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. >> COMPARATIVE PERFORMANCE: JAPAN <<

Japan's economy, until recently, was relatTve1y undeve]oped
and highly import dependent. But, in ope generation, Japan has
become the world's third largest industrial nation. Its produc-
tivity growth rate in manufacturing has been remarkable--6,8 per-
cefit a year between 1960 and 1977. This growth has been possidle
because of Japan $ unique industrial culture;-its ability to cap-
ture,.finance, and apply new technologies; and its government-
reinforced emphasis.on maintaining a favorable balance-of-payments
position. Japan's productivity. fmprovement record is enviable but
not necessarily reproducible in the United States., HNevertheless,
because of Tts extraordinary economic performance during the last
25 years, the soyrces of Japan's growth merit special study.

' v "
* .

Technological Improvement

The technological and managerial sources of Japan's growth
are particularly important. Much of Japan's recent advancement
is due to its acquisition of foreign technology through patent and
license agreements and systematic efforts to obtain nonproprietary
information. It has combined thes& purchases with active govern-

Ment support of research and development efforts that concentrate-d/

on commercial application:and early ecopomic payoff.

The. research.and develgpment oft‘hpf universitjes, govern-
ment, and industry are ¢losely 115%Ed to large-scale industrial
ventures destined for cpmmercial application. Considerable support
is given to new mqnufactur1ng techqo1og1es, such as automated”
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,;companies too sihall to develop 1t "alone.

'mi\chiner‘y,I wh?ch drast1cally reduce product1on costs. Recently, a

7~year program g¢as Jaunched to fntroduce advanced,automat1on to

Some Japanese fndustr1es have been rebuilt severa] times s1nce
, the war and 1nc0rp0rate the most modern technology. The steel in-
dustry is a prime exampie. With about 80 percent of its 1975 steel °
. topnage produced in basic oxygen furnaces, Japan has a technolog1-
cal edge in steel production. Japanese,labOr productivity in steel~
making caught up with that of the Urri ted States in 1974 and sur-

. \paséed it by 1976. This higher ievel of .productivity has helped

Japan s steel producers to compete successfully in world markets..

~

. Capital Investment

The Japanese a]]ocate an impressive share of the1r resources
to capital investment.  Between 1960 and 1975, Japan invested 29
percent of its gross domest1c product in new p}ant and equipment,
compared to West Germany's 22 percent, France's 20 percent, Swe-
den's 19 percent, .ang~the United States' 15 percent. Japan also
has substantially tficrédased the stock of fixed capital per worker,
although in 1971 this ratio was still only 44 percent of the U.S.
Jevel andl 57 percent of the West German fevel (see Chart 6). Jap-

-anese industry relies more ‘heavily on debt, f1nanc1ng of its cap1ta1

investment than.on equ1ty and retained earn1ngs. This policy én-
courages reducing prices when demand slackens 1n order to maintain
high rates of capacity utilization. .

Industrial Relations

A people-oriented management, harmonious personnel relations,
and an attitude of teamwork, coordination, and communication pro-
vide a favorabie ciimate for industrial peace in Japan. Employer-
empioyke relationships are collaborative; for example, about 6
midlion workers in Quality Control Circle groups are engaged in a
unique voluntary shop-floor program to solve productivity and
product- defect prob]ems. \

The permanent empioyment system covers almost a third of -the
Japanese labor force. Because these employees have 1ifetime Jobs,
their emplbyment continues even though their jobs may be eliminated
through technolodical .changes; as a resylt, they tend to be reas-
s1gned and may receive extensive on-gge-Job training and retraining.

" The recess1on of 197475 reportedly has weakened, but not elim-
1ﬁated #ihe Japanese 1ifetime security“system and the bonds of mu-
tual 1nterest befween employer and employee. Some firms went into

’ . 4
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bankruptcy, and unemployment rose to 2 percent in 1975, Trade-offs
between job security and wage increases may become mOre extensive,

but experts beljeve the permanqig employment system will probably ]
survive. .
Productivity Improvement . . )

Under these favorable economic and ingti.tutional cond1t1ons,
4 Japan's productivity has advanced at a rapid rate since World War
IT, and the gap between United States' and Japanesé productivity
1eve1s is closing. 1In 1977, output per emp]oyee in Japan stood
at about 62 percent of the U.S. productivity level, compared with
gﬁ percent in 1960.

24
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IN NDVEMBER 1975, nozmmmmm PASSED the National Preductivity and
Quality of Working Life :ACt tO make the country aware of the bene-
fits of productivity growth and to-enceurage initiatives that will .
result in better productivity performance. The law set forth, as
national poiicy, the need for joint deliberation and action by
~~Jgaders of business, 1abor, government, and the public, and it .
“required the National Center. for Productivity and Quality of Working
Life to seek the commitment and contribution of each group.
People generally agree that productivity growth is important,
but their suggestions.for achieving-progress differ. Engineers
are likely to give priority to technological change, businessmen
promote capital formation and deregulation, labor favors enhancing
workers' skills and security. In ‘ractice, these approaches are
highly Azﬂnmmmumzamzmw one reinforces another. Introducing a new
process, foraexample, requires infovation, capital investment, and
a trained work force. A realistic productivity improvement policy
features the interaction of many factors and disciplines and a
coherent program that draws.on many sources. . .

r

‘The National Center, and other productivity centers around
the world, are founded on the prémise that a multipartite approach
can encompass differing viewpoints and«hglp develop a consensus in
support of a broad range of actions that tan improve productivity.
To explore the major opportunities for improving productivity, the
Center has convened panels of experts from business, labor, consumer _ - -
groups, the universities, and governments; it has conducted and )

* commissioned studies to supplement existing informatioq; it has
held conferences and workshops on various aspects of productivity;
and it has sponsored demonstration projects to encourage -the adop-, :
‘tion of "best® practices in the public and private sectors. The .
Center's Board of Directors has identified four broad policy areas

.
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in which 1abor, management, and Government could develop and imple-
" ment programs to improveéyrpducti?ity:

Accelerating technological change

Eocouraging capital investment . ’
Developing human potentials

Improving relationships between Business and
government .

¥

>> ACCELERATING TECHHOLOGICAL .CHANGE << 4
The Center with the Help of an advisory panel, undertook an

extensWive review of the technological innovation .process. It con-
sul ted with managers of large corporations and small technology-
intensive companies, as well as with international éxperts on tech-
nological change, re'searchers, Government officials, and engineering
educators, . It.sponsored a study tour of Japanese plants by a group,
of industry; labor, and Government representatives, and it has com-
missioned a $er1e5 of papers on technological change.

Techno]ogy and Productivity Improvement

L

A large share yf productivity improvement is the result of
using new production‘methods materials, processes, and/or machin-
ery--that is, new technoiogies. These changes by affecting the
scale of production product design, or the effectiveness with
which operations ate carried out, reduce the amount of Yabor, ma-
terials, energy, or capital used to produce a unit of output.

Dccasionally--not oftén--major technical breakthroughs revolu-

tionize productivity levels ‘throughout an industry, or even many in-
"dustries. The normal ceurse Qf events, however, is that a series

of minor improvements accumulate and spread through an industry to
the extent that its productivity shows some overall improvement.

It has been estimated that it takes a rough average of 10-15 years
for an invention to advance from the drawing board to enough shop
floors to improve industry productiyity. It will move through
severai stages along the way: ) -

1. It qust be invented, tested, and produced. .
' : 2. Potential users must acquire information about it.
3., Users must weigh its economic fea51biiity and decide .
. to invest in it.
. 4. It must be put into place, “debugged," and proved to be

efficient in actual use.

5. It must be adopted by enough firms to affect an industry s
overall productivity.

26
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>> ACCELERATING IECHNOLOGICAL CHANGE <<
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The Center, w1th the help pf an advisory panel, undertook an
extenslive review of the technological innovation process. It con-
sulted with managers of large corporations and small technology-
intensive companies, @as well as with international éxperts on’ tech-
nological change, researchers,” Government officials, and engineering
educators.. Itcsponsored a study tour of Japanese p]ants by a group
of industry; 1abor, and Government representatives, and it has com-
missioned a series of papers on technological change.
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Techoology and Productivity Improvement ‘ S

A 1arge share uf productivity improvement is the result of ~
using new productioﬁuﬂethods materials, processes, and/or machin-
ery--that is, new technologies. These ‘changes, by affect1ng the
scale of production, product design, or the effectiveness with
which operations are carried out, reduce the amount of labor, ma-
terials, energy, or capita) used to produce a unit of output.

Occasionally=-not oftén--major technical breakthroughs revolu~
tionize productivity levels ‘throughout an lndustry, or even many in-
dustries. The normal ceurse 'of events, however, is that a series
of minor improvements accumu]dte and spread through an industry to
the extent that its productivity shows some overall improvement.

It has been estimated that it takes a rough average of 10-15 years
for an invention to advance from the drawing board to enough shop
floors to improve industry productiuity. It will move through
several stages a]on?dthe way: ' .

1. It must be 1nvepted, tested, and produced.

. : 2. Potential ysers must acquire information about it.

N 3. Users must weigh its economic feasib111ty and dec1de .

to invest in it.

4. It must be put into piace, “"debugged," and proved to be
efficient in,actual use.

6.7 It must be adOpted by enough firms to affect an 1ndustry s
overall productivity.

26 .

¥




&

The recent slowdown in praoductivity growth suggests that the
flow of innovations into application may be.taking Jonger now, but
there is no direct evidence of ‘this. It would be useful to ]earn
more about the fnnovatidbn-application process for various types of
new technologies: How long does the whole process take? How long
does it take to advance from one stage to the next? At.what stage
is the United States compared to other countries? Data of this
nature are needed to help gauge the pace of techno]og1cal change,
industry by industry. A4

hl

The Innovation Rate 1

. In recent times, organized research and development (R. & D.)
has been the primary source of advances im scientific and techno-
logical knowiedge. Some economists treat R. & D. expenditures as
a form of capital .investment in the stock of knowledge, separate
from tangible capital or human capital in the form of educatlon.?
Industrial R. & 0. outlays tend to be positively corre]ated with
product1v1ty growth.-

The Decline in R. & D. Outlays

During the past decade, R. & D. outlays have not kept up with
economic growth. This relative decline could foreshadow a s)ow-
. down in the flow of technological change and productivity growth
during the next decade. Severa] indicators are noteworthy:
--Total R. & D. spending in 1977 according to National ‘Science
Foundation (NSF) .estimates, was $40.8 billion, or 2.2 percent
of the gross naticnal product. The dollar amount has risen
each year, but as Chart 7 shows, since 1964, these dollar amounts
4 have represented increasingly smaller prop0rt1ons of GNP.

--Between 1961 and 1967, R. & D. expenditures (in constant 1972
dollars) increased at the rate of 6 percent annually. The level
in 1977 was about 4 percent below 1968, In the near future (to:
1985), the NSF expects R. & D. expenditures to rise only 3 per-
cent a year; the R. & D. share of GNP ‘may decline to 2 percent.

~--Private business investment in R. & D. constitutes about 47 per-
cent of all outlays for R. & D. Private R. & D. {in constant
dollars) increased at a 2.7 percent annual rate<pbetween 1967
and 1974, compared with 6.9 percent between 1357 and 1967,

. --Thé growth of R. & D., measured in person-years of scientists
and englneers engaged in R, &D., stopped after reaching a peak
of 558,000 in 1968,

27
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Chart 7 ' - .
National R&D Expenditures as a Percent of GNP by Source, Selected Years, 1960-78
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Figures on R. & D. activity are subject to two important qual-
ifications. First, they measure input to.research, not output, and
they do not reflect the creativity or productivity of the scientists
and engineers who carry out R. & D. Second, -in the field of science
and technology, the “"quality" or significance of resujts--whether
innovations or discoveries--is fundamental, but not easily measured
or compared, ) .

One significant feature of the American R. & D. effort is the
new direction it has taken since the mid-1960's, the peak of space
and defense.research. Now, the pressure to protagt the environment
and the consumer and rising energy and materials prices motivate
much of the R. & D. effort. For example, the automobile industry,
as a result of Federal reguiations on fuel economy, pollution, and

. safety, is concentrating.research om reducing vehicle weight, dé-

signing emission~free autc power plants, and developing new safety
devices for passengers,~. - C : :
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Another feature of present R. & D. «efforts is their short-
term outlook. A 1978 report by the American Asgociation for the
Advancement of Science finds that industry, faced with inflation
and uncertainty, is directing its fésearch dollars toward low-risk,

. smatl-scale projects with a quick payoff and toward modest improve-
ments in existing products; there is less interest in maJor long«
term, innovative developments.

R. & D Comm1tments by Other Countr1es _ . . ~

Comparative data show that since the mid-1960's, the United
States’ R. & D. effort has¥peen declintng relative to that of other
industrial nations. This evidenced by the following comparisons:

--Although the absolute- level of R. & D. expenditures in the United
States remains higher than the combined total for West Germany,
Japan, and France, R. & D. outlays as a percent of GNP have been
;gczea51ng in the USSR and Japan, while ours have declined since

6 . "

--Nondefense R. & D. expend1tures in the United States for 1971 are
estimated at 1.8 percent of GNP, compared with Japan s .2.1 per-
cent and West Germany's 2.0 percent. .

(

--The proportion of United States' patents granted to foreign in=-
ventors has been rising. 1In 1961, foreign inventors were issued
17 percent of all U.S. patents; by 1975, this percentage had
doubled. In some types of .patents, foreign inventors predominate.

--Research and development on manufacturing production technologies
.seem to be lagging:in the United States. For example, experts
have reported to the Center that the United States trails West
Germany in R. & D. in metalworking; the metalworking industries
-are vital to productivity improvement because they produce the
tools and equ1pment used by other industries. The Japanese gov-
ernment is giving its full support to R. & D. on highly aitomated,:
flexible manufacturing systems that are used to produce a,wide
varfety of products at min1mum cost. . ‘

‘ The effect of the United Stat ! R. & D. lag is aggravated by
. the transfer of new technology from_the United States to other ad-
vancéd and developing countries. " projects--technology

ment, training of workers, and management a
to be competing with U.S. manufactur1ng plant
number of industries.

marketing--are said
in an increasing

S e,




. the'Center's 1977 conference on the future of .productivity,’ com-
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: The pace of innovabion is affected by many nontechnical fac-
tors--the state of the econdmy; the profitability of "investment;
the availability of capital; patent, tax, antitrust, and regu]a-
tory policies; product liability laws; the structure of industry;
the skills and knowledge*of management and the work forces the
préssures of- organqzed interest 'groups; and a host of other

Fa
- LY
- -
.

Addipg the effect of the United States’ deemphasis of R. & D7
to the s18wdown in.capital investment and economic growth, the
National Science Board and ofher authorities conclyde that the
current environment -for innovation seems to be les® favorable. than

.

in the.1960's and the momentum of technological progress may be *
slackening. .
) ~ Obstaé]es to Techno]ogicaT {hange _;%ﬁp;

There iswno 1ack of opportun1t1es for accelerating technologi-
cal innptation, but there are many, complex factorsﬁ'thaLHnaKe it
d1ff1cu1t to use these opportunities to advantage.' Simon .8amo, at

mented that "the bottleneck is not. sc1encé‘and technology per se;
it 1ies instead in the arrangement- -making process. among govern-
ment, pr\vate ehterpr1se, and science and technology

"r

Fo]]ow1ng Ramo's lead, a good place to begin tryjng to improve’
the rate of technical change might be with Closer cooperation and
communication among the different groups.in the innovating process.
Finding common ground among the scientists, engineers, inventors,
manufacturers, distributors, users, government, and others in this
complex chain is a challenge; they pursue different and sometimes
conflicting goals, and they are motivated by d1fferent incentives
and rewarded in d1fferent ways.

T

Barrijers to InnOvatfon

»

factors.' ] . . ) ’ -
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The 1mpact of these factors var1és accordlng to the character

,

of the firm. Small, science-based compamies need access to venture @
capital. Large companies are concerned about the antitrust impli-
cations’ of ‘working together ‘on.joint ventures. .The avai]abil1ty

of talgnted scientists and engineers is particularly critical to '

tgphnq ogy-intensiVe ‘companies, T ‘

. The Center has concentrated on exp]oring potent1a1§ for tech- \N\“‘

Eg1ca1 change beyond the R, & D. stage  and on identifying oppor-
t":un ‘ties to facilitate the process through synqu1st1c, cooperative
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. nology, management by objectives, and similar '

’

+ vidual firms are unable to

0 } I ' .J ‘ .. "o‘
efforts among producerslof new technologies, potent1a1 users, uni=
versities, government, and others.

Industry.and.univers1ty experts'report a number of managerial
barriers to more-ranid{techno1ogica1 innovation. They include:

#, inadequate communication and coordination among ihe re-
search, design, production, and marketing functions of
, producers of new technology

¢ ' neglect by engineering and management educat1on of the
-subjects of industrial marketing and human factors

e the tendency in large companies for many decisions on in-
novative ventures to be made by canservat1ve managers who
emphasize short payback periods

s the 1nab111ty of firms.to cooperate on fundamental re-
séarch proaecﬁs because of possible antitrust violation

¢ the d1fficu1ty small firms find in raising cap1ta1 for
new pr‘o':lucts*I .

The lack of closé relationships between eng1neer1ng schools
and manufacturing industries also impedes the technoloGical “inno-

_vation process--a barr1er not present in sorie of the major com-

petitive countries. A1though the supply of engineers appears to
match the demand, the skills young engineers supply do not always
match what is demandéd of them. Industrial employers have re- ,
ported to the Center ‘that recentiy graduated engineers. often lack
the ‘practical knowledge needed to achieve technical change and
productivity improvement at the factory. level. The engineering
curriculum also has been criticized for emphasizing prescribed
techniques rather than creat1v1ty and boldness. .

The training of manager§ genera11y gives too little attention
to the concepts of productivity. and new measurement tools for wm-
provement. The Center has collected and, disseminated information
about comprehehsive programs some firms have deved oped for produc-
tivity improvement. These programs incliude productivity trend
assessment, value engineering, prodUctivity audits, group tech-
'software." The
benefits and problems of these useful, lowecost managerial tegh-
niques are not as well known as they should be. -

’

Systems Barriers to‘Applying New Technologies .

Many commerc1al1y feasible, producx1v1ty enhanc1ng techno]o-
gies have not been adopted ely because of obstacles that indi-
ercome by thémselves. The Center

identified several innovations in metalworking and food distribu-

tion that could increase productivity in these. industries if enough

z . -
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. firms would use them. The1r application has been impeded how-
ever, by institutional and organizational obstacles.

- --Metalworking. Numerical control of metalworking machines and
- flexible manufacturing systems could help raise metaiworking .
productivity, These manufacturing systems permit automation of
. smalt-iot. productson and, hence, more variety in design than
- mass production allows. Their 1nformat1on requiiements are
much greater, however, and progres$ in adbpting them has been-
slower than anticipated.

A report to the Center from the I1i1noss Technology Research
Institute identified three major barriers--aside from general
market factors--that have prevented more simall firms from adopt-

" ing numerical control technigues:

® the inability of small manufacturers to t2st objectively
the new techniques on the1r own products,‘independently
from the vendor

o the difficulty of measuring the indirect benefits of auto-

. mated equipment, such as the value of flex1b111ty to a

small firm
¢ the fear of foo much costly downtime, because complex mach-
inery cannot be repaired guickly. , ‘

Another_Center stuoy reports that the lack of an adequate system
_for training workers in new maintenance skills is a serious handi-
. cap to the adoption of new machines.

- The probiems that have inhibited the use ot more productive
methods in metaiwdrking are not technical ones. They are eco-

, nomic, social, and managqr1ai, ang’most could be resolved by
closer cooperation among producer5”and users-ef the new equip-
ment, educational institutions, and Government.

--Food Distribution. The Center found that the use of modular

- shipping containers could reduce food waste, make better yse

¢ of truek capacity, and facilitate warehousing. Adopting this
- - simple innoYation would require that grocery manufacturers,
truckers, retailers, and wholesalers agree on standards and

costs, and so far such an agreement has not been forthcoming.

. * - Significant proagét1v1ty 1ncreases also might be realized
if 1n§ustryw1de agreement could be achieved on standard symbols
to identify the’contents of shipping containers.  Here again,
the Center has been 'trying to obtain a warkable consensus among
food processors, wholesaters, reta:lers conta1ner manufacturers,
and equipment vendors.
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Promoting a Common Appﬁoach ook
Acce]erat1ng the introduction of productiv1ty-enhanc1ng tech- . L
nology into an industry requires a broader management perspective’
than often exists. Although market forces.1nspire technical change,
some industries neéd a better coprdinating mechanism to carry it
out. 1n fragmented industries, no single firm can introduce cer- .
tain critical operatidnal changes, the cooperation of many others,
both within and outside 'the industry, is needed. 1n such cases,
Government--acting only as the catalytic agent--cou]d help resolve, ~ *
« not on]y techdotogical problems, but also economic and social is-

sues, which cagnot he settled sd1e1y through the worknng of the
marketplace. ’

.
. L 1
- o

. >> INCREASING THE RATE OF CAPITAL FORMATION <<
Yo - '

* - ‘Research and development makes innovation possible, but it is
capital investmenf that translates innovation into new. practices.
Incorporating better method$ and more modern technology into the
production process is an essentidl 1ngred1ent of productivity im-
provegent. The rate of capital formatien is rot independent of
the economic climate, howevér, and in periods of prolonged infla-
tion, the rate is disappointingly slow.

r

; Recent Unfavd®ible Trends -

A +

The Center, in coeberat1on with a committee of business, la-
bor, and.goverpment Jeaders, reviewed some studies an the outlook
for capital formation. Much of this research has emphasized the
unfavorable: impagts on the'volume of saving and investment of such
restraints as 1nf1at10n, business uncertainty, employment insta-
b111ty. and insufficient return on investments. These factors may
be largely accountable for a nupber of d1scourag1ng trends:

-~The rate of growth of the capital-labor ratio, which is a measure :
of capital 1ntens1ty, has slowed significantly. The.capital-labor
*ratio increased at an -annual rate of 3.0 percent during the 1947-67
period; during the 1967-73 period, it declined to 2.5 percent a
year, and then to 1.3 percent a year during the 1973-77 period.

These figures exclude investment to meet env1ronmenta1 standards.

--Real fixed investment in piant and equipment is 1agging behind
the 10 percent annual rate of ingrease the Carter Administration
i estimates is needed to bring .the economic recevery along a bal-

anced path~to full employment, as well as to meet the capital
requiremen e 1980%s. -Chart 8 shows the wide f]uctuations

.
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of .réal fixed investment in the eariy.1970's. The average in-
crease was 1ess than 3 percent a year; the increase in 1977 was
.8.8 percent. Neverthelesg, the recovery in investment since
1975 has béen weaker than in other postwar cyelical upswings.
An important factor in this weakness is the>continued low rate
of capacity utilization, which discourages new investment.

- g‘ “ R A
Chart 8 ¥
Gross Private Domestic Fixed Nonresidential investment, Year-to-Year  ~
Percent Change, 1968.77

Percent change &
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Source” U.S. Department of Commerce » ,5‘“-"".;
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--The rate of capital investment in .§he United States in the/past

- 20 years has been lower than in oth€r industrial nations yith
higher productivity growth rates. This difference refietts, to
a great extent, those countries' faster economic gidwth, lower
unempioyment, and higher capacity utilization: 1t is also
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infiuenced by tax and other government policies abroad that
favor capital investment compared to consumption.

-=The composltion of cap1ta1 expendltures has shifted markedly 1n
two respects _ .
. i
o Larger amounts of the doliars invested are earmarked for
: meeting environmental and occupational health and safety
] . requirements. Investment in cap1ta1 equipment for en-
vironmental purposes now accounts for: about 9 percent of
investment outlays in the manufacturing sector. If-these L
/ mandated capital expenditurés are exciuded from the data,
) investment, as a share of value added, has actually de- . *

. Clined in the manufacturing sector since 1966. jif

£

¢ The sharp rise in the cost of energy after 1973 also™has
changed the allocation of capital investment. As the ~—~ .
prices of o0il, coal, and gas rise more rapidly than other ¥
costs, industry is said to be more interested in invest-
ments that will reduce enerdy tosts. This is cited as a
key. factor in weakening the effect capital formation has
on labor productivity.

+-The profitability of investment has deteriorated. In 19876,
after-tax rates of return on cgpital, refiecting replacement
costs, avegaged 5.9 percent compared with the average of 8.9
percent during the mid-1960's. In 1977, the rate rose sharply, .
but it #s still low in view of the greater risks and uncertain- *
ties of investment today. ] .

--After a period of prosperity in the 1960's, small, technically
based entérprises--long a major source of product innovation--
face difficulties in raising capital for starting up, as well
as for growth. Only 181 new, small-company issues were under-
written between 1973 and 1977, compared to 1,911 between 1968
and 1972. This sharp drop probably reflects the cutback in
R. & D. expenditures and the dgcline in U,.S.-held patents, as

? wi11 as tighter money ahd higher risk aversion. The.financial

arvation of small, growing firms is considered an obstac1e to
the development of new technology.

=
1

Capital Investment and Produdti;ity Growth

L} L]

How much does capital investment contribute to productivity .
compared to other sources? It has been estimated that about 20 .
percent of the postwar improvement in productivity derived from s
the ipcrease in tangible capital (1nc1uding structures, equipment,
and inventories) per labor hour. This is Slightly greater than
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the importance atteibuted to advances in labor qda]ity {education

% and training). The effect of capital investment, of course, cannot
v be disentangled from that of the technotogy it carr1es-—both are
r essent1a1 to productivitfy-enhancing technical change. - “

L

Hany economists believe that a faster rate of economic rgcov-
ery would st1mu1ate sufficient savings and-investment to expahd
productive capacity. and update aging facilities on.a larger scale
than at present. . Others feel that additional incentives will be
necessary to encourage productivity-enhancing capital’ infestment,
particulariy in the capital-intensive energy-producing 1ndustr1es.
A mix of monetary and fiscal policies designed to encourage produc-
tivity improvement should balance the effects capital investments
have on productivity against those of investments in R. & D. and
in intangibie human capltal--educatlon, training, and health of the

- - work force.

.

>> DEVELOPING HUMAN POTENTIALS << .

Employees, empioyers, and manager$ are ¢rucial factors in the
way resources are used in.production. The contributions of capital
and technology to productivity improvement depend on how effectively
{ people apply new methods and machines. The Center has concentrated

' on three elements of human resource development:

® the roie of the worker

e Jjob security
¢ training and retraining

Enhancing the Role of the Worker

. Workers, today, have a greater potential than ever before for
making large contributions to productivity. They are considerably
better educated and more widely traveled, and television has ex- "
panded- their range of experiencésanq_iﬁformation. These factors

have also raised, and changed the nature of, workers' job expetta-
tions. There is a growing belief all over the world that the tradi-
tional’ organization of work, and the workplace itseif, is changing
.to satisfy the physical, economic, social, and psychological needs
of the modern work force. And it is only by satisfying these needs
that progress can be made in realizing the full potential of modern
technology.

’\
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Changing Aspirations -

The recent emphasi§ on meeting the’ expressed and unexpressed
desire of workers for a wore satisfying and safer work environment
is a new episode in the long hissory of workplace reforms. &ver
time, the efforts of unions, progressive employers, and social leg-

" islators have resulted in better. working .conditions: child Tabor
and ‘'sweatshops are relics of the past, and shorter hours,.vaca-

tions, safer workplaces, and many other improvements are the rule.
Senfority,®grievance procedures, and the right to negotiate collec~
tively the rates and rules for work have helped counter the aliena-

.tion and powerlessne€ss that infect people in a highly organized,

technological society. These improvements are only building blocks,
however; changing circumstances give rise to new expectations and
new interest in alternative ways of working.

The U.S. Department of Labor's Quality of Employment surveys,
taken in, 1969 and 1972-73, ranked Pay and job, security high on the
1ist of job expectations. But it also found. that workers want many
other, opportun1ties--to receive tra1n1ng, to use their talents more
fu11y, to have greater flexibility in work hdurs, education, lei-
sqre and retirement; to have greater protection against health and
safety hazards on the job; and to exercise greater control over th
way their work is performed. Only a small minonity of those sur-
veyed--not more than 20 percent--expressed dissatisfiction with
their jobs. This minority view is noteworthy, however, for Yt was
expressed by .young educated workers, whose views may dominate in
the future.

Today, both labor and management are searching for new ways
to accommodate the aspirations of the work force and, at the same
{ime, meet the needs of economic survival. Group incentive sys-
tems, flexible work schedules, autonomous work teams, job redesign,
goal setting, and other new techniques are being tried, with vary-
ing degrees of success. According to a Work in America Institute
study of 103 experiments, the programs showing the most promise
for improving both productivity and job satisfaction seem to be
comprehensive ones aimed at the social, psychological, physical,
and technical aspects of the work environment: performance recog-

" nition, skill training, participation in planning the work, safety

and health protection, stress reduction, and appropriate equipments
. .

L
-

Labor-Management Codperation .

+

)
Employees today have a large stake in the productivity and
suryival of their firms. A large share of employee compensation

¢ . is/in_the form of pensions, health.and welfare benefits, and other

wage supplements that depend on conti{nuous employment with a
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particular firm,” Improving a firm's competitiveness. and the quai-
ity of 1ife on the job is in the mutual interest of workers, unions,
and industry management.

The Center has attempted to sensitize employers and unions to
opportunities ‘for advancing their mutual interests through coopera-
tive arrangements. It has held conferences and workshops at State
and Vocal. productivity centers and has published and distributed
widely case studies and handbooks summarizing experiences with the
benefits and problems of labor-management cooperation. -

Although the tradition of adversarial relationships between
Tabor and management still characterizes collective bargaifing in
the United States, the potential for in-plant cooperation is greater
than generally realized. A 1974 study for the National Science-
‘Foundation found that an overwhe1m1ng majority of managers and
union offitials agreed that "it is possidble for the union and man-
agement to cooperate on specific programs which will -improve pro-
ductivity.” Both groups also endorsed joint efforts to improve
the quality of working life.

In-plant Committees. There are more examples of grass roots
cooperation between labor and-management today than ever before,
but the number is still small. The Center has identified more than
215 joint labor-management committees of various types in different
industries and }ocalities. Many started as a response to a crisis
sftuation in which mutual survival compelled cooperation and
industrial peacemaking. A few are part of ongoing programs de-
signed primarily to improve worklife and work envirorment, but
these programs often have prbductivity gains as a by-product.

. In-plant jeint committees, set.up thrbugh collective bargain-
ing, generally deal with workplace production problems, materials

_and energy savings, methods improvement, safety and training, and

Metter communication. In those few cases in which mutual trust is

- high, cooperative efforts may extend to management problems--plant

1ayou€t, product design, and new products, for example.
. The underiying pr1nc1p1e of joint consultation is to extend
the boendaries of collective bargaining without impairing the bar-

.gaining strength of either side. The Center learned that one of

the most important penefits of cooperative programs is regular
communication betweén unions and management, apart from contract
negotiations amd~independent of grievance procedures. This can
1dentify sources of stres$ before they become widespredad, and as a
result, the collective Bargaining process may go more smoothly,
and the number and severity of grievances may be reduced.
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Several companies and unions in the auto, steel, and food in-
dustries presently are experimenting with plantwide union-management
committees, and the concept also is being applied in white collar.
work in government. In 1972, the Center helped start two experi-
mental projects. One, involving the Uni¢ed Mine Workers and the
Rushton Coal Mining Company, has resulted in fewer accfdents and cost
savings; the other, ‘involving the United Auto Workers and Harmon . 1
International, deals with quality oﬁ‘werﬁlife experiments. :

Area Labor-Management Committees.- In some places, labor- .
management cooperation has been a comnunity effort. Table 5 lists
21 Yocalities where area joint commjttees have been organized.

Some communitywide cooperative activitieS are integrated with in-
plant joint consuitative committees. The Jamestown labor-management
comnittee, for example, has four goals--ecenomic development, indus-
trial peace, skill training, and productivity--which are implemented
at individual plants, as weil as at the community level. Joint ef-
forts are operating in Buffalo, St. Louis, and Muskegon {Michigan), .
among other communities, and several communities in the-Northeast

and Midwest are tonsidering adoptind theconcept.

Table 5
Community-Wide Labor-Management Committees ) .
“' ’
Population
‘Date served
established Locality ¢ : {thousands)
. R .
1945 Toledo, Ohio . 500"
1946 Louisville, Kentucky ' 750
1958 Jackson County, Michigan 143
1963 South Bend/Mishawaka, Indiana - 275
1965 =g breen Bay, Wisconsin : ’ 250
1970 © Upper Peninsula, Michigan 322
1970 Fox Cities Area, Wisconsin 200
1972 Jamestown, Hew York - : 60
1973 Pittsburgh, Pennsylvania ~ T 2,500
1975 Evans»vil?e, Indiana 300 '
1975 Cumberland, Maryland 36
1975 guffalo, grie County, New York 1,500 ° .
1975 Chautauqua County, New York 4
1975 Mahoning Yalley, Onhio 500
1975 €linton County, Pennsylvania 37 . *
1976 Cheming County, Hew York {33}
1976 . Springfield, Ohio < 150
1977 Riverside/San Bernadino, California 250
1977 Muskegon, Michigan 157 ' .
1977 St. Louis, Missouri 300

1977 North Central Ared, wisconsin” 100

=
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[~




+

'

Gainsharing Plans. Sharing the benefits of increased produgc-
tivity in an equitable fashion contributes to a cooperative climate.
Profit sharing, stock ownership, group incentive systems, employee -
ownership, and improshare plans have, in some situations, encouraged~

+  productivity’ improvement. The employee share of productivity gains
may be established by collective bargaining, or it might be worked ’
out-in joint committees. .

Under the Scanlon Pian, empioyees participate in joint produc-
.. tion committees to improve plant operations. Changes in plantwide
' productivity are measured on a monthly basis, and all employees--
maintepnance as well as production workers--share the gains accord-
ing to a predetermined formula. A} only a few hundred piants
have adopted Scanlon Plans, several Ceffter studies report favorab]e
outcomes, both in large and small companies.

Qutlook for Cooperative Efforts. A climate of trust and ac-

ceptance of collective bargaining must exist if 1abor-managemen¥y.

. cooperation is to be a successful vehicle for improving produc-
tivity and the work environment. At present,.few situations in
the United States fit this description. Nevertheless, the number
of plant and community labor-management cooperative efforts is in-
creasing gradually, particularly in the oid, unionized, industrial
areas of the Midwest and East, which are fac7ng stiff domestic and
foreign competition.

"Strengthening Job Security-

-

K To a great degree, the, prospects that labor and management
wild cooperate to improve productivity depend on assuring workers
that their jobs are secure. Many employees see higher productivity
. ‘ as a job threat, and they are not 1ikely to give their full support

to improvement efforts uniess they have some confidence that they
will still be employed.

P

The Effect of Expanding Output

) Worker dispiacement is not the inevitable consequence of higher
productivity. If output is increased, or if work hours are reduced,
“employment need not suffer, and it might even expand. Historical-
1y, industries in which productivity has risen faster than the
national average often are the same industries in which employment
has risen by a larger-than-average percentage; conversely, many
industries with.lagging-productivity have had to cut employment.

The record of Japan and many Eurbpean countries is one of low
unemployment and high rates of productivity imprevement. This
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suggesgi that an expanding economy and a positiye labor market policy
can provide sufficient jobs for all. Rising national income tends

to raise demand for all goods and services. This helps sustain,

or even increase, employment in companies or industries with rapid-

1y rising productivity, just as it does throughout the economy.

~

-—.\ .
Adjusting to Technological Change

Even though an industry's total employment level is not ad- °
versely affected, technological, market, and other economic changes
can bring hardships for particular groups of workers. Whéen major
changes are taking place, the personal hardships they cause often =
can be dlleviated by advance planning. If the impact of the change
is small enough, normal attrition by retirements, deaths, or-volun-
tary turnover often obviates the need to lay of f workers.

The Center has reviewed several instances of technological
change in which attrition has minimized layoffs. These companies
anticipated the effects of printing automation by including an at-
trition clause which guarantees that employment, earnings, benefits,
and seniority will be maintained. This helps to allay union fears

:of greater productivity and to eliminate job-manning restrictions.
- » !

Private arrangements to ease the problems of adjusting employ-"
ment include measures to avoid worker displacement, to mitigate fi-
nancial loss to individual workers, and to assist employees in find-.
ing different jobs. Through collective bargaining, some industries
have adopted programs that provide advance notice of change, empl oyee
reassignment and retraining, seniority in layoffs, protection of pay
rates, severance pay, and retirement programs that provide benefits
in cases of involuntary early termination. These arrangements are
not costless, but . their costs can be viewed as part of the costs of
the techno]og1cai change and be paid out of the productivity gains.- ..,

According to Center studi®s, planning ahead for technological
change can smooth some of the frictions change involves. Private
measures which maximize job secur1ty can reduce the burden and
stress on individuals afd create a climate in which productivity
improvement is accepted more readily. In a complex and highly
diverse economy, collective bargaining tajlors the arrangements to
thé needs of each firm. It provides the flexibility necessary to
devise adjustments suitable to the employees involved, to the local
labor market situation, and to the structure and outlook of the

* firm, Management and unions are best qualified to analyze their
own problgms and needs and select the most appropriate methods of
adJustment
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. suggesgs that an expanding economy and a pdsitive labor market policy
can provide sufficient jobs for all. Wising national income tends
to raise demand for all goods and services. This helps sustain,
or even inCrease, employment in companies or industries with rapid-
1y rising productivity, just as it does throughout the economy. .

Adjusting to Technological Change

Ev2n though an industry’'s total employment level is not ad-
versely affected, technological, market, and other economic changes
can bring hardships for particular groups of workers. When major
changes are taking place, the personal havdships they cause often
can be alleviated by :advance planning. If the impact of the change
is small enough, normal attrition by retirements, deaths, or-.volun-
tary turnover. often obviates the nded to l1ay off workers. _ '

The Center has reviewed several instances of technological
change in which attrition has minimized layoffs. These companies
anticipated the effects of printing automation by including an at-
trition clause which guarantees that empioyment, earnings, benefits,
and seniority will be maintained. This helps to allay union fears

;of greater productivity and to eliminate job-manning restrictions.
L 1

Private arrangements to ease the problems of adjusting employ-'
ment inciude measures to avoid worker displacement, to mitigate fi=-
nancial loss to individual workers, and 10 assi'st employees in find-
ing different jobs. Through collective bargaining, some industries
have adopted programs that provide advance notice of change, employee
reass1gnment and retraining, seniority in layoffs, protection of pay"
rates, severance pay, and retirement programs that provide benefits
in cases—of involuntary early termination. These arrangements are
not costless, but.their costs can be viewed as part of the costs of
the technological change and be paid out of the productivity gains.

According to Center studiZs, planning ahead for technological
change can smooth some of the frictions change involves. Private
measures which maximize job security can reduce the purden and
stress on individuals and create a climate in which productivity

. improvement is accepted more readily. In a complex and highly
diverse economy, collective bargaining tailors the arrangements to
thé needs of each firm. It provides the flexibility necessary to
devise adjustments suitable to the employees involved, to the locail
labor market situatien, and to the structure and outlook of the

- firm. Management and unions are best qualified to ana]yze their
own problems and needs and select the most appropriate methods of
adjustment.
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The -Outlook for Job Securi ty Measures

Except for seniority ‘in layoffs, which is a common provision
of labor contracts, private measures to assure income and employment
are not widely found in American industry. Table 6 shows the prev-
alence of various types of protective provisions in major collective
bargaining agreements. 1In addition to the provisions shown most
retirement plans provide for early retirement. Only a few compa-
nies, most of them expanding, high-technology firm3 such as IBM and
Xerox, anticipate employment impacts and practice employment plan- .
ning to min1mize the displacement that rising productivity carries.

There has been greater interest in job security since 1975, and
important expansions of existing programs have been negotiated in
the telephone, longshore, steel, aluminum, and printing findustries,
in which employment has been declining. Unjons have shown consider-
able interest in ways to reduce the number of hours worked annually
by providing more vacation, holiday, and leave time. Shorter hours
add to leisure time, but their major purpose is to protect and in-
crease jobs. .

The prospects for extending job security through collective
bargaining and other private methods depend largely on economic
circumstances and changes in production planning policies. Few com-
panies treat production labor as an overhead cost, which continues
though the direct need for it fluctuates or declines. 1In an uncer-
tain economy, management generally opposes contractual job security
.and seeks maximum flexibility. MNevertheless, employers, unions, and
'government recognize the human cost of unemployment and are seeking
ways of stabilizing employment over the cycle.

Private methods of adjusting employment are not intended, nor
are they sufficient, to counteract unemployment that results from
the secondary or tertiary effects of technological change and pro-
ductivity growth. Persons displaced because inefficiency or changes
in market demand shut down the plants in which they work cannot be
helped by in-plant programs. These people can be helped qovern-
mgnt measures to'stimulate noninflationary economic growth--and with
it, employment opportunities--and to provide public training and-
placement programs, an efficient public employment service, and
relocation assistance. These government programs are necessary to
insure orderly adjustment to change and to mitigate the hunan cost .
of-~and resistance to--productivity improvement.

. o 4
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Table 6

Income and Employment Security Provisions
in Major Collective Bargaining Agreements, July 1, 1975

AN
L8
- ~ Agreements Workers
e -
(Number) {Percent} (Thousands) (Percent)

Provision

00.0

Ny s
—~ 0O

O

68.2

A1l agreements 1,514 100.0 7,070 1
Work sharing . ' '
Division of work. ‘117 7.7 710
Reduction of hours 307 20.3 2,032
Reguiation of overtime 63 4.2 498
Job security ,
Limitation of overtime 815 53.8 4,819
Interplant transfer and « '
. preferential hiring 457 30.2 N 3T38?
Relocation allowances 167  11.0 .11910
Advance notice ’ :
Layoff 643 42.5 3,125
"Plant shutdown or _
relocation . " 148 .9.8 650
- Technologtcal change  ~ 149 9.8 1,192 7
Income Maintenance
Supplemental unemploy- )
ment benefit plans 235 15.5 1,961
Severance pay o 480 . 31.7 2,675
Wage-employment quarantees 185 - 12.2 1,178
Source: U.S. Department of Labor, Bureau of Labor Statistics
4 ;{bbsﬂ ‘
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Encﬁuraging Training, ‘Retraining, and Continuipg Education -

. _One of the most important factors underlying productivity
growth during the postwar period has been the better educational
background of workers. .Between 1947 and 1962, the GI Bill .was an . .
important vehicle ‘for upgradlng the average educat1ona1 attainment
of the labor force. Median years of educatjon for employed workers
increased, from 10.9 years in 1952 to 12.1 years in 1962¢ and to
12.6 in 1975. ' v
The amount ‘of &chooling people receive does not guarantee its -
quality of.relevance, however, Questions have been raised as to
whethes’ Ameridag education equips the work force with marketable
skills ahd priductivé work habits. High unemployment rates among
young people reflect, in part, the inadequacy of their:preparation.
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Programs for career educatbpn vocational training, apprentice- .

ship, and continuing education represent efforts to strengthen the
1ink between school and the WorKplace, More than 4 million people
comp]eted work tnggn1ng programs between 1971 and 1973 (see Table
7), bwt ‘generally educatorsPhre insuf?1c1ent1y aware of ‘the rela-
tionship of education to pr udt1v1ty and “Che qua11ty of working
]1 feo " -..

&
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_ The Centér has reviewed several industrial tra1n1ng and re- .,
training programs that prepare woﬁkers for technological change.
The programs differ widely with the nature of the technological
change, thé charasteristics”and needs of the work force, and union
and management practlces-and customs. Thew Center™s tase studies
gonfirm the general feas1b111ty and usefulness of various types of
retraining as a means of - reqonc11ing job security and productivity
“This cond\us1on is supported by the experiences in. .
four dvfferent types of industries;

--Pr1nt1ng gnd Pub11shing. A wide range bf'new&product1on tech- |
niques in this industry has prompted extensive retraining of
middle-aged skilled éraftsmén., The adoption of - pheto-offset,
computers, and lvthodk ha mgge traditional composing-room

a

skills obsolete. “Labor<d managément have cooperated to ™.
train1ng -

e In thlcago the Graph1¢s Art Inst1tute a Jo1nt'employer-

- union training school, offers formal training in meW pro-
“cesses, Joufneymen undertake training voluntarily, on their
own' time, Retraining does not guarantee that magure workers
will find jobs, however, and many employers prefer younger .

Journgymen, '

&
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Table 7 I . : N

Estimated Number of Persons Completing
Formal Work Training, by Type, Annuailly .

¥

Number

Type of program ' - (thousands). --—

Secondary: .
Vocational education at the secondary 1evé].......... 1,160
Postsecondary:

Vocat1onal education at the.postsecondary .

]EVE] (publi(‘.)oooooooooooooooooooo......c.ooooooooo 420 2
Adult preparatofy vocational education (public)...... 320
Community colleges and technical institutes..cieesecss 310

"Private vocational and trade schoflS.eeeessssseenenns [
MOTA institutional-trainingy.ieiececivereeaporvveress 100
Four-year colleges: bachelors and first

profesi?ﬁna] degrees............................... ‘ 990
Graduate CEOUFSESZ Master‘s degrEESoooooooooooooooo-o 250
L Doctors degrees..ieeceiesreseneas

M itary service tra1n1ng.............................. ’ 43@

Training on the job: \
Apprenticeshipecieceeqgecssssssssssscnsninnnnnniinnas 50

'J‘DTA On-the-jOb trainingooooooooooooooooooooolooooooo 50
Other fOI”iTlaT On'thE'job tr‘aiﬂiﬂg._........’............ ? b

Tota]................C........._..‘.....C....’.....C. 4’145

Source: W. Wirtz and H. Goldstein, "Measurement and Analysis of

Work Training,” Monthly Labor Review, September 1975,
- po 19. f # '
r"‘?' I{ .

L3

¢ At the New York Times, collective baraaini g provided the
forum for deveToping a program to retrain composing r
and business and editorial employees whose jobs were e im-
inated by computerization and automation. The agreement

.+ altow¥ management fresdom to change job content and manning .
but guaranteés Tifetgge employment and offers retraining to
those desiring and needing it. About half of the Times' work
force has received a combination of formal and on- the-Jjob
training.

--The Processing Industries. ﬁaintenance accounts for a Jarge per- .
centage of worktime in these automated industries, but any single
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maintenancg skill may not be needed full time. To reduce the idle
time of sirgle-craft employees, they are learning to be all-around,
mutticraft mechanics. The potential productivity gains are sub-
stantial, but so are the training requirements.

¢ A un10n-management training program at Hestvaco, a paper many-’
facturer, provides up to 3 years,of on-the-job training and
home study colirses. HNearly all Wéstvaco's mechanics have suc-
cessfully completed the program. .

¢ ALCOA undertook a similar program to try to reduce jurisdic-
tional disputes among crafts and costly downtime. Training
is conducted both on and off the job, with classroom training
offered on a voluntary basis. Each craftsman learns enough
* about each skill to handle any task that is not highly
Spec1al1zed

--High-technology Industries. Constant and rapid technology change
in these industries requires that technical and professional em-
ployees continuous]y update their educations.

LABM offers. exten51ve educational opportun1t1es, in-house and
at'§h1ver51tles and steady empToyment to all its technical
employees. It has been found, however, that mature engineers
generally do not enrolil regu]ar]y in courses unless they are
assigned to new and challenging tasks; these tasks often are’
reserved for younger engineers with more recent formal
education. ) .

¢ The Xerox Corporation provides re#ular training at a central
facility for its servicg technicians and its saies and manage-

rial employees. One of the objectives of the extensive program
is to improve productivity. The results are continuously eval-'-

uated, and mapagers are assessed on the basis of how their

employees develop.
--Metalworking. One-third of all manufacturing employees work in °
the metalworking industries, and far-reaching technological .change
s significantly affecting the1r jobs. The Center reviewed pros-
pects for worker training and retraining to adapt to such changes
as powder meta]1{rgy, numerical control, programmable controllers,
and nuclear weld Retrainlng emp]oyees to operate the new
equipment is usua]]y done on the job and at.company expense.. The
cost of downtime on thid comp1ex equipment is high, and the lack
of skilled repair workers is said to be a significant reason why
more firms are not using new technologies: HMaintaining the equip-
.« ment requ1res specialized tra1n1ng, which is usually provided by
the ‘equipment manufacturers. Only a few schools train young
people to operate and maintain the new equipment. p

R
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‘ The Center's studies, though fragmentary, suggelst that complex
technological changes require extensive programs to retrain workers
at all levels. Cooperat1ve ptanning foroﬁechno1ogica1 changes can
minimize "the frictions and hasten the productiyjty improvements
these changes offer. . .

f
i

h>> IMPROV ING BUSJﬁESS AND GOVEBEHEN& RELATIONS™ << -
- v - T,

L
Individual entrepreneurs have Piaydd a crucial role in raising *
. productive efficiency to i{s present hiéh level, but it has not been
" a wholly private achievement. Economic. development and the progress
of .science and technology depend.heavily on the policies and activ-
ities of government. Government, affects the productivity of the
private sector in four importantbways:f

¢ It establishes the broad legal;, economic, and social
framework within which pr1vaterenterpr15e vperates.
¢ Its tax and expend1ture po11c1es have an_impact on. ... .

TeCnoTogy and growth. :

e Its enormous purchasing powerraffects the kinds of .
goods and-sevvices that are~produced.

¢ Its rules supp1ement or rep1qce market forces in di-
recting economic activities; this regulatory role has
become very important duftngéthe past decade.

The Soc1oeconemfc'Framework
Private enterprise depenqgﬂpn government to prov‘l& he basic
foundation upon which social and ecgromic growth is buiit/ Feder- .

aly State, and local governments bgild and maintain roads, schools,
bridges, and other essential publi¢ infrastructure; they maintain
law and order; and they shape incehtives, work skills, and attitudes
toward prof1tmaﬁing and competition. The monetary and fiscal pol-
icies of th ;al "Govermifent affect the 1evel of business activ-
ity, the rate amd direction of inyestment, the aliocation of re-
sources, andﬁiany other economic variables. Thede. policies and
services have quch to do with the rate of productiv1ty improvement.

’ i Technologifal "Progress - _

o

A

The Federal Government, dfrect1y through its expenditures and
indirectly through tax and other incentives, has a substantial in-
fluence on the levels and priorities of R. & D, and other programs
N to advance technical changes. "Actording to a Center study, the
Government spent $933 million in 1976 for projects that directly
affect productivity; about 85 percens of this fotal went to civilian

.
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R. & 0. projécts (see Table 8). One of these-projects--research in
agriculture--ha®\been coupléd with an intensive program tg dissem-
inate new technologies; this effort has paid off 1mpress ely in
increased farm productivity.

\
Table 8

Funds for Federal Activities and Projects to lmprove Productivity
GrowthJ-by Major *Objective, FY 1974-76

(Obligations in millions of dollars) |

Major objective . . FY FY FY
: 1974 1975 1976
-f E] -~ ‘f“ = .
*Reponted-actm#qtaes»andmmmm-_-m-ua e e et e -
brojects, total* 502.5 . 723.1 933.3.
Improve civiiian technology , 426.9  588.8 7863
Enhance human resources for '
productivity growth 39.7 38.9 45,7
Improve management and $a ‘
organization 29.7 88.5 90.0

Measuremefit and analysis ’
" of productivity growth 6.2 6.9 11.3

*Excludes investment tax credits and other forms of tax expendi-
tures-to increase capital ipvestment. +

Currently, the Federal Government ig also supporting research
on new mining equipment and methods, automated manufacturing of de-

fense equipment, and advanced maritime technology. Expenditures are

increasing for new technology in energy, including research on pro-
duction efficiency.. These large projects by no means.exhaust the
Tisteof Government projects to advance technoiogy and enhance pro-
ductivity;, they are only a small part of-it.

. No yardstick exists for measuring the adéquacy of Federal sup-
port for prodoctivity. Studies suggest that for. innovation to af-
fect productivity growth, new tectinologies must be complemented by
capital investment, manageria) changes, and worker training. The

L]
1
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Federal Government is+devoting more attention to developing the

human factors in.productivity growth, but it is still a pale effort

compared with Federal techndl0gy and capital investment programs.
- . . - .

Procurement Policies .

o+

As the largest single purchaser of $oods and services, the
Federal Government theoretically might exert endugh "market pull"
to inspire the creation and diffusion of new, innovative products
and techniques. The Experimental TechnoIogy Incentives Program (ETIP)
of the National Bureau of Standards is studying the potential of pro-
curement policy for fostering innovation, including the resistance -
of consumers to Government-generated 1nnovatj0n. !

One important way the Government might encourage innovation is
by specifying what it wants to buy in terms of what a product or
service should do, rather than by how it should be designed. By

Jusing-these-performance, stangards, the Federal- Geverament .has become -
a fational leader in purchasing innovative, energy-conserving con-
sumer appliances--water heaters, kitchen ranges, and air condition-
ers, among others--and has accelerated the introduction of these .
goods into consumer markets. Federg} procurement policies also have
improved the quality of products by figuring a product's price on
the basis of its lifetime oqst, rather than its initial price.

The Imgacts of Requlation

Government regulation has expanded substantially dur1ng the
past century. The growth of Iarge-sca]e industry, adyancing tech-
nology, a‘d‘EﬁEﬁg1ng economic and social standards have brought with
them economic and social probiems that prlggte efforts cannot solve;
only Government is broad enough to seek solutions. 4 .

There is little disagreement saboutr most of the goals of Govern-
ment regulation. Few question the need for controlling monopoly,
protecting consumer and worker health and safety, allocating and
protecting scarce natural resoyrces, promoting equa] emp]oyment op-
portunity, and maintaining trust and confidence in the economic
system. There is disagreement, howeuer, about what specifically
needs regu]at1ng and what form reguiations should take.

Not only bu51ness, but also consumers, labor, and economists,
have criticized the regulatory progess. " It has been called cumber-
some, ineffective, costly, and counterproductive. The Executive
agencies, Congress, and the regulatory agencies have conducted ex-
tensive studies on opportunities for reforming the requiatory
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syqfem and/ reducing negative impacts on the economy. The Center
has sponsdred conferences and studies on the implications of the
regulatory process for, productivity.

s
L

In certain cases, it appears that reducing or eliminating eco-
nomit regulation could create opportunities for greater productiv-
ity. The original premise for regulation of the transportation
) ~, industries, for example, has been eroded by technological and eco-

. nomic changes. Now, competitive market forces might be more ef fec-
ﬁ’} tive than Government in protecting the consumer and in prov1d1ng
- 1ncent1ves to 1mprnve productivity.

-

Changes in the Complexion of Regulation

There is a long history of economic regu]atory programs govern-
ing entry, service, and pricing in individual industries in which
the market outcome:is considered unfair. Industries most affected
S—— . TN b B £ ¥ 1 @;gltnes trucking, communicaiions, bapking, apd-ep- —
ergy. Rs.experience with these regulations has accumulated, indus-
tries have adapted to them.

s .

In the past decade, there has been a surge of new Government.
requlations that affect the performance of business. VYirtually all
businesses are affected by the new programs, which deal with social
conditions. The programs are directed at health, safety, and work-
place practices and may alter production processes, product design,
and transportation patterns. During their short existence, social

| regulations hav%.improved the environment and the health and safety
of Americans. Their bosts have beag substantial, however--much
~ Jarger than originally estimated.

Measuring the Impacts of Regulation

According to a study for the Commerce Department, between 1969*

and 1975, the direct costs of complying with air and water pollution
and occupational safety regulations, and the costs of crime, appear
to have reduced by nearly 20 percent the average, growth rate of
measured productivity. These estimates of capital costs do not re-
flect Government interference with day-to-day operations or the re-
\ sult’s of confusing and ¢gonflicting administration of regulations.
There is also no assessfent of the extent to which regulation de-
lays or deters capital inyestment for the purpose of modernization.

There is no alance the negativeé and positive impacts
of regulation. Although some of the direct costs are measurable,
.there is np way of measuring the value of changes in the quality
of air and water, personal injuries prevented, or other benefits.

+
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Most social benefits are impersonal and indirect. Better heaith
probabiy improves the productive capacity of the work force, and
cleanér air and water pr?bably improve productivity in agriculture,
but quantifying these beliefs is something else. The Center found
that few companies keep adequate records by which either the cost
.or the benefits of regulation could be estimated.

The Center has conducted some studies dealing-with the impact
of regulation on product1v1ty

--One studws attempted to measure the resources wasted in efforts to
regulate a problem--tire-quality grading--that turned out to be
-an inappropriate subjeet for regulation because of the critical
.difficulty of defining tire quality in a‘useful way. The agency
involved continued for-12 years to attempt, without success, to
establish standards for tire quality; in the process, it consumed
millions of dollars of the resources of Government and industry.
The.regulatory. process.has. worked. effectively aﬂd—qtﬂck‘rjﬁ;how e e

.+ evar, in the case of setting tire safety standards.- -

b

tion is exceedipgly complex, easuring the impact of regulatiens

on a single 1hdustry is evén fiore so, The Center explored the
methodological issues raised by attempting to measure the impact

of the regulatory process. The study used as an ®xample the .
steel industry and all the safety, trade, environmental, and em-
ptoyment regulations _that apply to it.

-=Measuring the direct and 1nd1§:ct impact of‘even a single regula-

The study cast doubf on the relevance of abstract models
which reduce the comg%exities of regulatory costs to a single “im=-
pact” estimate. listic impact study must take into consider-
ation the adjustments managers make to accommodate regulatory - »
costs to particular economic and trade conditions. Assessing the
impact of regulation on even a single industry is probably imprac-
tical. More useful would be to stimulate, at the point of en-
forcement, creative problemsolving on the tradeoffs the regulatory
,System makes necessary.

. One of the lessons of the Center's studies of -regulatory impact
is that we need to consider more fully alternative ways achieve
social goals. It is important to sogt out the cases in h Gov-
ernment imtervention is appropriate and useful, thoSe in which pri-,
vate initiatives can handle the problem, and those which call for
Joint actions. There is an increasing need for acting jointly on
complex issues and for encouraging a problem-solving attitude toward
them. Regulations impose "command and control” uniformity, but this
is not always the most effective or innovative way to solve individ-
yal problems.

[
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IMPROVING PRODUCTIVITY IN MAJOR 5ECTORS

<< <LLLLLLLLLLLKLLLLLLLLRLLLLLLLLLLLLL KL

FEDERAL ECONOMIC POLICIES provide the context in which productive
i -3 —BBEIHETes 2re carried out and inFiuefice whether they wiTl Be car-
ried gyt with greater or lesser effictency.. It is on the "shop
floor," however, that productivity improvement actually takes place,
and it takes place differently in each productive unit of each

sector. - i , //’ . /

Because specific problems. differ among sectors, the Center
has conducted or supported studies in terms of problems and solu-
tions ir individual sectors. In many cases, the Center has tried
to help business and labor find and imp]ement—so]utions. The Center
has focused its attention on sectors in which better productivity
could significantly benefit the economy, on sectors in which there
exists a basis for labor-management cooperation, or on sectors in

which other, complementary Federal programs are active.

This sector-by-sector approach is slow and painstaking, but
necessary. There is no cure-all which can be applied across the

board to cause national productivity to leap forward.

Instead, it

is necessary to pinpoint opportunities in each sector and follow

them through as a compiement to broader initiatives.

" >> THE PUBLIC SECTOR <<

Public service is a highly important "industry”

"in our economy.

“The 12,5 million State and local government employees account for
15.2 percent of all nonfarm employment; the Federal sector employs
State, and

anoéher 2.7 million, or about 3.3, percent. Federal,
1ocdl expenditures account for nearly a third of GNP.

As our popu-

" lation has grown, as government has taken on new responsibilities
in such areas.as mass trapsportatiom, special education, and
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poliution caontrol, and as public and private activities have become
- more interdependent, people have come to expect more from their .

governments, 2 .

For several reasons, $hese expectations are sometimes disap-

pointed. Skyrocketing fuel Costs, inflation, and rising unemploy-

ment have eroded the capability of governments to satisfy pubiic

demands. Recessions have compounded these difficulties; they,tend

to increase demands for public services and reduce the tax reve-

nues with which to pay for them. The “taxpayer revolts' are a

symptom of disappointed expectations, put if they spread, they could -

further reduce the quantity and quality of local public services.

g It is is understandable that the public feels that the quality

of government services has not improved commensurately with its

taxes, According to a report by the Committee for Economic Development,
the unit costs of goods and services--materials,  fuel, land, equipment,
and labor--that 1ocal governments purchase have risen 152 percent .

ey dur g the past 20 years; consumer prices have risen only 83 per-
cent during this time. Among other issues, the fiscal crisis that '
a threatens big-city governments has served to call attegtign to a.
longstanding need for improving productivity in the public sector.
It is the only solution to serving rising demands for public ser~
vices without raising taxes. .
"+ The productivity record of the Federal Government is shown in Chart
9. The Center, through the BLS, collects productivity data for

64 percent of the Federal civilian work force. Data for fiscal year -
1977 indicate that Federal productivity grew at an average annual

rate’ of 2.9 percent, considerably above the FY 1967-77 rate of 1.3 per-,
cent a year., There are few data for State and local governments,

and none that are collected nationally.

The public sector needs special encouragement to improve pro-
“ductivity.’ Without a clear-cut indicator of accompl ishment, such
«as profits, the incentives to improve productivity are not as strong

as in the private sector; indeed, there are strong incentives to
maintain the status quo. Professional pride has motivated many
pubiic managers to try to improve government productivity, but--
especially at the local level--improvement requires the support and
Yeadership of ‘elected officials. There are few political incen-
tives to improve productivity, however. The incentives are to use
available public funds to satisfy immediate public demands, by which
voters judge the performance of elected officials. ‘

’ -

Center-supported studies have jndicated that local jurisdic-
tions of the same 'size are quite disparate in thé level, quality, .
~and cost of many of the public services they pravide. One study,




Chart 9 ,
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for example, revealed that some cities collect nearly 3 times as
many tons of solid wastes per worker as other cities of comparable
size and similar characteristics; the range of- performance differ-
ences is shown in Chart 10.

Data for the Federal Governmept reveal wide variations in an-
nual productivity growth for simiTar functiong Derformed by differ-
ent agencies. For example, during the past 57years, in the printing
function, rates varied from an annual ino.!se of 15.7 percent to a
decline of 11.2 percent. These studies sufgest that if the perform-
ance of all public services could be brought to the level of the top
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Chart 9
_Output Per Employee-Year for the Total Measured Sample 0f Federal Agencies, FY 1967-77
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for example, revealed that some cities collect nearly 3 times as

many tons of solid wastes per worker as other cities of compqrab]e
size and similar characteristics; the range of performance differ-

ences is shown in Chart 10.

!

Data for the Federal Government reveal wide variations in an-
nual productivity growth for gimilar funttions performed by diffef-
ent agencies. For example, ing the pd®P s years, in the printing
function, rates varied from an annual increase of 15.7 percent to a
decline of 11.2 percent? These %tudies suggest that if the perform-
ance of all public services could be brought to the level of the top

Toe
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Chart 10 ’

Range in Productivity Levels, by Type of Garbage Collection Service, Selected Cities, 1973

Tons per worker . ' ‘Y
F 2.000 "\ —
y Highest
/ .
/Z Lowest
1,500 — 5 * e’ -
1.000 |- | —
‘ 500 [— S | -
7/ | |
. /,4 %

OnceAveek Street cleanup

Twice/week
) Type of Service

t

Source. Nanonal Commission on Productivity

performers, it’ﬁadfaxsubstan;ially improve government productivity,
rgtionwide. . T,

The Center, guided by a.committee of elected officials, admin-
istrators, and union leaders, has tried to develop labor and manage-
ment support for efforts to identify obstacles to, and opportunities
for, improving efficiency in,theAprLLg sector. The Center also has
cooperated with Federal agenciesjgove¥nmental units, public inter-
est groups, professional organizations, and citizens’ associations
in joint efforts to create programs to improve public service pro
ductivity. By publishing and distributing case studies, self-
assesgment guidés, and ‘other technical materials, the Center has
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attempted to (1) develop and reinforce positive incentives for gov-
ernment managers to undertake and systain productivity improvement
efforts, and (2) direct research resources into areas of critical
. need, -
s
There is general agreement that the key to productivity im--
provement in the public sector is much the same as that in the pri-
vate sector--better management. Good maﬁagement in the public sec-
tor has several requirements: . - o
?
e exercising concern for the personal and organiza-
tional well-being of employees
¢ providing incentives for impreving productivity, and v
. controlling work performance
¢ incorporating new techniques and technologies
into current practice
"8 organizing resources to accomplish goals, and
reassessing goals when needs change

Personnel Management
-~ '

The public sector falls:significantly short of private industry
in its management of employees. A comparative study was made for
the Center of the attitudes of public and private sector managers
and employees toward their jobs. Public employees and managers were
found to have lower opiniaons of the quality and quantity of the °
output of their organizations than did their private sector counter-
parts. The study provides some insights into the attitudes of pub-
lic and private employees about ‘their work:

--Public employees' opinions about the‘cha]lenge and satisfacéion
of thelr jobs are not different from those of private sector
employees.

--Compared to their private sector counterparts, public sector em-
ployees have a more negative view of the competence of their
supervisors and of upper-level management.

=-in terms of equitable treatment’ in such areas as pay, job secur-
ity, benefits, and working conditions, public sector employees s
generally regard their employment situation as favorably as do
private sector employees, but public employees feel that an im-
provement in performance is not necessarily rewarded by promo-
tion or recognition. ‘

--Government employees know what is expected of them in their work,
but they‘feel that they get too littie feedback on how well they
.do it.. <
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These findings are significant because there is a strong, dem-
onstrated correlation between emp1oyees' perceptions of theceffec«
tiveness of their organizations and actual organization performance.

_ Cleariy, better management of human resources, including better com-
munication between management and employees, more management and
employee training, and better means of sharing productivity gains,
could go far to improve government productivity.

There are several examples at the Federal, State, and local
lTevels of government of cooperative 1abor-management programs to
improve productivity and quality of working 1ife:

--The Center has hetped.unions and managers at five Department of
Defense installations establish joint 1abor-management productiv-
ity or work impr8vement councils. .

-~Yarious quality of worklife programs are being tested in the
MaS. Postal Service, the Commerce-Department;—the FederatAvia-
tion Agency, the Labor Department, and the Tennessee Yalley
Authority.

~=At the Center's suggestion, eight 1abor-management ¢ommittees in
State and local governments are developing productivity and qual-
ity of working 1ife programs based on recommendations of the Cen-
ter's Public Sector Committee. Experiences with these programs
are being exchanged and compared, and an evaluation of the coop-
, erative approach is being prepared.

- . , Better Control and Incentives '

- <
. A second area of opportunity lies in developing better manage-
. ment control and stronger intentives for productivity improvement. ,
»The Center's Public Sector Committee recommended that managers be
provided with information on (1) the unit cost and effectiveness of
the services they manage, in a form that can be tracked over time
and compared with others; (2) the qxtentaﬁg.wh1ch present govern-
. ment programs meet true citizen needs and are deemed satlsfactory
s by citizen consumers; and {3} the extent to thch emp1oyees per=-
\ sonal and orgii1zat1ona1 needs are met. -,
The availability of time series and comparative data encour~
ages public officials to review their operations to identify areas
in which productivity could be improved. It also provides them
with examples of 1mprovement jideas that have been used successfu11y
elsevhere. , . :

Each Federal agency head with activities covered by the BLS
Federal productivity measures receives data on overall agency
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' pr ductiqity performance, comparative data for indivi e units
« . w1:g1n the agency, and data for similar units in othe ncies.
There are no national aggregate data on State and local productivity,
.’ but a system fbr co11ect1ng such data could be'developed. Center-

sponsored demoﬁstrat10ns in New York, Cologado, and North Carolina
tested the fed§1b11ity and value of, co]]ec ing and disseminating
Cross- Jur1sd1ct1ona1 ‘comparat ive performance data ‘for seven munic-
pal functions. This experiment was supported by 1%bor and Manage- .
ment., both of whom had previously been unwilling to reveal perform-
ance dat8&, ~The,tests demonstrated c]eart& that comparative mea-
m.iggém]e. L .

-,

WY -
. A Center-éﬂ%nsofed sffvey among former and present Federal
T Government administrators-found strorg support for the” idea that
stronger managerial accountability would increase public service

product1v1ty Aﬁhe study recommended that: * * I

-t . agency managers be held accountable for their -

N ' agencies' .1evels of performance and rewarded for

o productivity improveménts .

' " o responsibility for productivity 1mprovement be’

R fecentriltzed so-that if rests with managess at g
’ every level»and 1oca11ty, rather than solely w:th )

oo the central, officesYof the .agency

Sy, 1mpr0vement.

FJ;/V// w0 - " Téchnology, €3p1taﬁp{and Operstions ' ]
Government }é&é/indUstry, oan 1mpr0ve productivity by adopt-

[ agenc1es with similar functioss share succes$ful
« " experiences in 1mpﬂ0v1n9-pr0duct1v1ty -

- Total performance management {TPM} is an experimental method
for-identifying productivi® problems in government and finding so- -
lutions for them. The method has been -tested by the Center andg
other agencies in. five Federal, State, and tocal jurisdictions .

" "yaround the country. The. system c es performance data (outpit
+  per employee hour) with survey da“ consuner attitudes toward
, . - public services-and employee attitudes abo ir work., TPM can -
be used to motivate managers to take- correct1ve agtions and to
brovide a factug] bas1s for conmupity’ consensus” fdr product1ti£&

N ing new & no]og s--for exdMple, by adopting mpre sophisticated

polsice ions syfems, installing better refuse cdllection
equipaflESli.ising "rapid” water and remote controlled nozzles
© to imgEGERc fighting productivity. However, public officials
¥ who NN new techno]og1es'and’eqy1pment and on improved pro-

g ten have 1ittie interest in benqfits that will be realized
after their fermsuof office have exp1red As ‘a result, they opt

*




W

>
-

4 ’ o

. for using the resources available to them for expandihg services

and employment opportunities rather than investing=in capital im-
provements, ‘which would bring long-ryn productivity gainsu
.

* Even if off1c1a1s were so.inclined, however, technological im-
provements reguire 1nves¢ment capital. A report by the Government
Servicés ,Administration in’1975 indicated that several hundred mii-
1ion db}lars in potential net sqvings had been lost by the Federal
Government for tack of capital commitments. ‘A recommendation of that
report was to establish a revolving-fund of $1«10 miiTion for cap-
ital investments that would expedite technological changes.

The magnitude of the problem at; the State and local level is
unknown, but it is clear that difficulty in obtaining capital helps
divert funds away from productiv1ty enhancing investments. The need
to purchase major equipment out of operdting budgets (which in many
places by law pust be balanced every year), requ1rements for bond

\referendums the absence of depreciation al]owances in budgeting,.

and matching’ réquirements for Federal capital assistance all dis-
courage managers--who are not rewarded for productivity improvements
anyway--from applyihg new technologies.

Substqgt1a1 productivity gains also could be realized by sys- .
tematically analyzing operations to see if new methods might be more
efficient.. Center studies show that in many cases, simple changes--
such as combining building inspectors’ dut1es, establishing appoint-
ment procedurés and single-line queues in food stamp processing, or
spacing out motor vehidle 11cens1ng over the full year--can bring
substantial, efficiency gains. An increasifig numb®r of jurisdictions
are looking for ways to improve the effitiency and effectiveness of
pubTic service delivetry, but without performance indicators and
accountability systems, only a small fraction of the opportunities
for productivity improvement are being exploited. .

{Organizational Changes

-

As demands exdeed;éhe growth of available resources, resource
aligcation becomes very important. Governments are always in muta-
ion; the pdpulation mix, its geographical concentration, and its-
social expectations change continuously. To be effective, govern- .
ments must constantly reassess the allocation of their sérvices in
the context of these chandes. They <hould determine, for example,

"if fire stations are located efficiently with respect to where

people live, if enough services are being prayided to the increas-

ing number of older people, or if recreat10ﬁhi activities have been

expanded in response to the 1e1sure time people havé gained, A
f
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Center studies suggest that, in some cases, governments can
benefit their constituents more and conserve public resources by
providing ‘incentives to solve ocal céncerns private]y than by fur-
nishing direct public assistance. For exampT% ‘governments could
help city dwellers improve the .physical”appearance of their prop-
erties byfprov1d1ng do-it-yourself equipment, rather than by pro-
viding pdb11c maintenance services, overnments could more fully
utilize their investments in transit, recreation programs, and the
1ike by advertising the availability of these services. Instead
of stepping in to fill a void, government could creatively encour-
age the private sector tg f11l the void wherever possible.

The intergovernmental grant system often distorts the way re-
sources are organized to meet goals, because it gives low priority
to productivity performance, Research in New York State is begin-
ning to identify methods for Tncorporating ianto grant programs pos-
itive incentives to improve efficiency and effectiveness, The.rea[
benefits of the Federal grant System can be increased by improving
the adm;nlstration of these grants at all Tevels--not just at the
Federal level, The effective impact of grant-suppor£ed programs
could be expanded without increasing the size of the grants, .if the
programs were administered more efficiently.

>> RAILROADS << _ '

. The railroad industry has long been experiencing financial dif-
ficulties, loss of traffic to other modes, and cutbacks in employ-
ment., Despite this decline, railroads :ﬁ

intercity freight, and the industry has an enormous effect on other
industries, Especially important today is the imherent advantage
rail shipping has in energy use per ton-rate of freight relative to
other transportation modes in long-haul movements-

. ?

Rajiroad Productivity

*

The National Commission on Productivity, the Center's prede-
cessor agency, undertook an intensive analysis of product1vity in
American railroads. Its rail productivity task force, which in-
cluded*1eading government, academic, and 1ndustry experts, reported
in 1973 on some of the sources of the industry's problems-' Tow
capita) stock ‘productivity, low return on investment, unreliable
sérvice to shippers, obsolete work rules, excessive government reg-
ulation, and overcapacity: - .

v
*
. N, ' ;
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Chart 11 " = . . .
Railroads, Revenue Traffic. Qutput Per Employee-Hour and Related Data, 1950-77
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Chart 11 shows that railroad produBtivd ty--measured in revenue
traffic per-employee-hour--has inereased at an annual rate of about
5 %ercent during the postwar peried. But the report fourid that this
measure, by itself, tends to give an averly optimistic impressjon.
It does not reflect deterioration in the qualjty of service: cut-

vbacks in passenger service, frequent breakdowns, and low on-time
performance. , The measure does indirectly reflect the decline of
Toweproductivity, shert-haul traffic; moreover, it reflects the
large amounts of revenue traffic gained by refusing to handle less
“than carload Tots, even though shippers suffer a 10ss- in service.

%
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The study found that the industry's problems are better understood
in terms of the low productivity of its capital investments, to
which the industry’s unfavorable financial pictuge testifies.

The major recommendations of the Task Force were:

o to expand use.of containerfzation in order to increase
intermodal shipping and reduce handling

¢ to abandon and rationalize light-density 1ines in order
to reduce excess capacity .

¢ to moderpize regulations in order to'?hcrease experi-
mentation and inngvation

e to improve labor-management relations and revise work
rules in order to permit shorter, moré frequent trains

¢ to encourage end-to-end railroad megger%*in order- to
stimuiate competition among continental systems

Freight Car Uti]izatfon ’ w#kkﬁh‘

The Productivity Commissidn, with the cooperation of railiroads,
labor unions, shippers, and receivers, and goverpment agencies, de-
vised projects for improving the utilization of railroad capital
equipment, especially of the 1.7 million rail freight cars. At the
crux of the probiem were excessive movement of empty freight cars,
with associated fuel wastage; freight car congestion on lines and
in yards; and excessive switching costs. Some symptoms of thése
problems are:

&
' ¢

¢ The average freight car carries 16 loads a year or
1 1oad every 3 weeks. v :

¢ The average freight car is empty for 42 of every 100
miles that it actually moves. .t

¢ Whether 1daded or empty, a car is.in motion for an
average of just 3 hours a day and travels only 58
miles. .t

o The average freight car delivers a’shipment at an
overall average speed of 3.1 miles an hour.

A Commission study ¢f the excessive movement of empty freight
cars found that some of the underlying factors were the imbalance
among freight movements in the Nation and the concern of individual
railroads to have their own cars returned. The problem was aggra-
vated by Interstate Commerce Commission enforcement of restrictive
industry rules on the return of cans.

The Center's Task Force on Rail Car Utilization desigﬁad, on
an experimental basis, a rail car clearinghouse which maintaifs the
availability of cars Eg'owners, but significantly reduces empty car.

L]
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mileage. Raj¥roads are free to use each other's cars as if they

were their own; that is, they are freed from restrictive rules on

¢ loading and return of "foreign" cars. A §ystem of debits and
rA " credits 1s maintained for ‘each railrbad and "cleared” with the other
AL participants on a weekly basis. Only the cars for which there is

-9z :freight are returned empty, instead of the gross-wnumber of cars
as continues to be the- operating procedure outside the exper1ment.

. " . - The ICC granted exemptions from-restr1ct1ons, and the experi-
ment was begun in September 1974. Three railroads and the American
< Association of Railroads performed the clearinghouse function. The .
-initial experiment was evaluated and pxpanded, with improvements,
to 10 railroads during 1976.. The program is now under the quidance
of a steering committee represent1ng Government, industry,-shippers,
and the railroad brotherhoods.

An evaluation was made in 1978 of the 10-railroad clearinghouse.
Freight car movement during a 3-month period in 1976, before the ex-
pansion, were compared with freight car movements 1 year Tater after
the expansion. The study showed substantial reduction in the move-
ment of empty cars from line to line. The estimated Savings that
* can be‘attributed to the clearinghouse amounted to 331 million on

- an anpual basis. Now that the economic value of the clearinghouse
has been established, the evaluation study recommends expanding this’
system to other carriers, developing incentive systems to encourage
use of cars of other lines, and extending the, system to other car
types.

o W

Labor-Management Cooperatioh . ,

There is general agreement that significant opportunities for
improving railroad productivity 1ie in modifying barriers -which over
time have bgcome institutionalized in collective bargaining agree-
ments and hagement practices. . ¢

) Recogn1f1ng the1r mutual interest in the health of the indus- .
- try, the presidents of the major railroads and rail unions formed a
Jjoint labor-management committee in 1967 to deal with common problems
such as rail safety, efficiency of terminal operations, and Govern-
ment regulations.

4 . ' e

A task force was organized in 1972 to undertake joint improve-

ment projects in, terminal operations. The first project, in St.
Louis, was financially supported by the federal Railroad Administra-
tion. ‘The St: Louis Terminal project involved experimental changés
in collective bargaining and management practices to improve termi-
"nal operations. Major achievements include a one-third reduct'ion
in the average time cabs are in terminals and fewer accxﬂe?;s. The.

A . ,
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s .
success of the St. Louis project led, in 1976, to starting similar
cooperative projects in Chicago and Houston.

The railroad industry has a 1ong history of regulation by the
Interstate Commerce Commission. The industry and the conditions
that affect it have changed since most of these regu]at1ons were
put into effect, and many of the present regulations are obsolete
-and act to inhibit productivity improvements. Ways to.update the

" set of regulations that govern the railroad industry are currently

under investigation, and reform is to be expected in the near future.

o >> APPAREL <<

The apparel industry in ‘the United States employs 1.3 million .
workers throughout the Nation. It traditionally has been a major
employer in the urban centers of the country, particularly in the
East, and the primary vehicle for the entry of minorities and women
into the 1abor force. i

During the past 15 years, the C10thing industry has been hit
hard by a surge of imports, as low-wage countries havé rushed into
this labor-intensive industry. Imports were less than 5 percept of
appare] sales in the United States in 1965, but they currently ex-
‘ceed 25.percent and are projected to reach 50 percent by 1985 if cur-
rent trends continue, As the import pressure has mounted, the.indus- ¢
try naturally has sought to stem the fiow throug§h trade protection.

hl

] '

<

Productivity in Apparel

. § - '
Productivity improvement in U.S. apparel manufacturing has not
been adequate to maintain its traditional share of the U.S. market
for clothing. Although mich of the problem is related to extremely
Tow tabqr costs in deve]op1ng nations, there are many other factors
that contribute to thé condition of the industry today. Hany of
those factors result from poor relationships between labor, manage-
ment, and Government. o dy

4w THE appare1 industry is extremely fragmented and competitive.
‘{Tl"nere are more than 23,000 plants scattered throughout the coun- -
Average employment is only 62, and profits are low. Conse-
quently, ‘there has not been a history of rational, enthusiastic,
and susta1ned innovation. Individual firms have not had enough re-
sources to engager in much R» & B., and their purchasing power for new
equifment hay not been sufnjegent to entice others into R, & D. in
apparel manufacturing. tions have been left to a few.equip-
ment manufacturevrs, and the generdl rate of chahge has been slow.

-
+ »
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The production system, therefore, remains geared'to its low-

kill, low-technology past. Newer pieces of equipment are expen-

. sive, and they invo1ve new methods which require costly changes in

individual firms entire production systems. Today,*such changes

\\\\*\~\~__,,§92 only be made by the 1argest firms, leaving the bulk of the in-
ustry behind. .

‘ To become competitive in the future, this industry needs its
' “share" of U.S. technological know-how and expertise. ' Bringing
about this change requires joint efforts by labor, management, and .
Government. Through a process of evolution and gradual change, the
the various factors that productivity improvement entails could be
integrated into a complementary package.geared toward a strongér-
industry.

- &
+

A Coqg_rative Pr6dgptivi_y Effort

. ﬁggwnning in July 1977, men sdgp110red c]oth1ng, a major branch
. of apparel manufacturing, initiated”an effort to improve its produc-
tivity. Under the joint leadership of the Amalgamated Clothing and
Textile Workers Union and the Clothing Manufacturers Association, an
effort was undertaken to identify the most critical barriers to the
vindustry's productivity growth. Working together, labor and manage-
ment representatives agreed on a comprehensive set of objectives to
.revitalize their industry. In addition to the industry's own re- N
. sources, the Department of Labor and the Department of Commerce pro-
! _ vided nearly $5.5 million for parts of the effort.

The areas identified as needing attention inciude: )
--Recru?tment Training, andzRetention. The appare) industry exper-
iences an inordinately high Yabor turnover rate {twice the average
for al) manufacturing), and the whole recruitment and training
e effort is time consuming and costly. Accordingly, one priority
is to improve these operations and to analyze the results for both
¢ Government and industry use.

4

+ --Forecasting. The set of decisions required to produce one sea-
son’'s line of ciothes from styling to materials commitments ex~-
tends over 18 months. It is highly dependent upon forecasts of
the nature of future markets. Present forecasting techniques-i#gg' *
this industry are unsophisticated and need upgrading to the level

. applied by other industries. . .

--Production-Control. Produging tailored cidthing requires a com-
plex set ‘of incremental steps: patternmaking, to cutting, to
sewing, to the finished godd. Goods in process represent a major
investment, and more rapid throughput would be a valuable asset.

Ll -
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The micro-processors that some other industmies use could be ap-
plied to apparel manufacture to enhance pnodﬂctivity. Demonstra-
) tions and analysis of this equipment are planned, s

--Innovation Experience. A féw major innovations are available to
the industry, byt firms lack experience with.introdicing change
into their processes. This inhibits them from mak ing major in-
vestments. Experience with innovation needs to be gained gradually
-=-at Tower levels of investment and change. Accordingly, the-in-
dustry will seek from its member firms “mini-innovations'--1ow-
cost innovations at the plant level. Government will fund 75 per-
cent of the implementation cost, and this should overcome the bar-
rier of inadequate funds from plant-level "experimentation,”

" --Regearch and Development. As the industry seeks higher produc-
tivity, 1t will find that the techniques and equipment now in use
are inadequate., The research community has paid little attention
to appare] production, and .it is not known to what extent existing
technology could be applied in this industry to improve productiv-
ity, It is hoped that by establishing a cooperative research ar-
rangement, members of the research' comunity will investigate the
applicability of technologies of other industries and develop new
ones for the apparel industry.

4"”' Recognizing the need to maintain a coordinated approach to this
wide range of projects, the industry formed a nonprofit corporation
- under joint labor-management direction to provide management and
control to the whole effort. The corporation will ifntegrate results
from both Government-supported and industry.initiatives into a sus-
tained, coherent program., .

The Government's Role . —

>

The identified tasks of the tailored clothing industry's pro-
posal would 'draw upon existing Government resources; new programs
would not be needed, The operational tasks the industry requires
fall within the responsibilities of these Government agencies:

LY

Department of Labor

Training ‘

Apprenticeship programs

Retaining and mobility

Employment and productivity data -

-,
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Department of Commerce * .

Forecasting
- Management development

Market and equipment 1nf0§mat1on
Export development e .
10ans and loan guarantees

Department of Hotsing and Urban Development

Facilities improvement
Economic planning and developmer't ,
Business/government cooperation

National Science Foundation

Diffusion of technology
, Research and development {

Te

It js evident that if the industry's needs can be identified
specifically, Government could supply research, training, informa-
tion, technical assistance, communication, and financial services.
With Government, labor, and management cooperation, these resources

- could be’ tapped to improve product1v1t5 in the apparel industry.

>> FOOD DiSTRIgUTION <<
Americans spend approximately one-fifth of their disposable

incomes on food, and productivity gains or losses in the food in-
dustry have a direct impact on the cost of living. Since 1972,
however, pexﬂuct1v1ty in retail food distribution has genera]]y de-
clined (see”Chart 12). Although the recent upsurge in food prices
s the result of many complex factors, both domestic and international,
an improvement in the rate of product1v1ty growth could relieve some
_inflationary pressures. .

., N \
Productivity in Food Distribution

During the past several years, the Center and its predecessor
Commission have been working to overcome ‘barriers to improved pro-
ductivity in the food industry. A 1973 study identified more than
40 opportunities for productivity improvement, rahging from increased
consumption of quahog clams to the electronic checkout. Some of the
study recommendations have been instituted by other Government




Chart 12 . - }
Retail Food Stotes: Output Per Hour of All Persons and Related Data, 1958-77

¥

Index (1967 = 100} ‘ ‘ v
130 T
. Ratio scale )
120 — _ _ —_
/*\ /’
\ ’/ \."/ s .
19 — ’ <~ —

Hours of all Persons

Output per hour of all persons

-g I
l

S (N NN I T [ S T N PO T (N T O Iy
1958 1960 1962 1964 1966 1968 1970 1972 1974 1976 19.7?

Source’ U.S. Department of Labor.Bureau of Labor Statistics

" agencies; others by the food industry itself. As a result of the
Center's efforts, the industry has begun discussing productivity.

One of the most important barriers to change is the industry's
complex structure of growers, shippers, processors, wholesalers, .
and retail outletss Each sector along the line has its own pro-
ductivity problems, and there is little concern .about possible co-
operation with other units “in the chain. The aggregate impact of
inefficiencies i$ passed on to the consumer. .
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agencies; others by the food industry itself. As a result of the
Center's efforts, the industry hds begun discussing productivity.

One of the most important barriers to change is the industry'!
complex structure of growers, shippers, .processors, wholesalers,’
and retail outlets. Each sector along the 1ine has its own pro-
ductivity problems, ‘and there is little concern about possible co-
operation with other units "in the chain. The aggregate impact of
inefficiencies i$ passed on to the consumer. .
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- The Center concentrated on the barriers found in the distribu~
. tion stage, which accounts for about 40 percent of the food dollar.
The fobdd distribution induséry coansists of thousands of individual
. firms, which transfer céntainers of food from one point to another.
It has been estimated that before a package reaches a store shelf
it has been physically moved from one place to another an average
of«17 times.

The industry's productivity problem is complicated by frag-

- mentation, by the vast differences in size and resources between
the largest and smaliest firms, by the great proliferation of prod-
uct lines a store handles, and by the need~or ihnovations to in-

A crease eff1c1ency in operations«

- x . \

L 4 A single food distributor can initiate only smill, 1=terna1
N changes and cannot finance the cost of developing innovations. The
industry has not been abler to muster the degree of cooperation

needed to make systemic changes, even though .several productivity-
enhancing innovdtions, such as modular packaging and pallets and
intermodal shipping, are waiting in the wings. In these cases, how-
"_ever, unless everyone makes the change, no particular firm can bene-
. fit from changing. It appears that these innovations will not be
+ applied without support from external forces, including Government.

-

\ Opportunities for Productivity Improvement _

. ' The Center has consulted with operators at every stage of the
distribution chain, with labor and consumer groups, and with Gov-
ernment agencies td discover possibilities for productivity improve-
ment. Substantial opportunities exist to improve efficiency in food
distribution, but these changes will require management concern with
productivity improvement and a greater degree of cooperation-among
the many elements of the industry,

F

; Prodﬁ:ti%ity Measurement I

. \ . Both industry and government have long depended upon sales,

" square footage, and labor hours data to track industry performance
far purposes of planning. .The Center became concerned that ip this
industry, as in others, nationwide information may not be suffi-

"ciently detailed; there are significant differences in operating
conditions from location to lodation. For this reason, the Center
initiated a project to generate productivity data on a regional
basis. "These data would take into account the market {growing or
diminishing), labor force, real estate, energy cost, and other fac-
tors in each region that might affect productfv1ty Preliminary

~y
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results indicate that regional differences are so significant that
productivity goals and results are more meaningful at that level.

A related effort has been to take commonly accepted productiv-
/ ity data that are used for various functions and departments at
the firm level and create an information system that clearly dem- .
* onstrates to a managerghow productivity performance can affect his
decisions. Although industry members often measure the sales per
employee hour of produce and sales per squdre foot of space, in-
formation on overall productivity was inadequate to support major

policy decisions.
¥

‘; '
Data Processing

-

Profitable food distribution derives essentially from the art

~  -of inventory and cash management. Enormous quantities of goods are
processed through the system, and enormous amounts of cash.pass
through the stores, The greatest potential for improvement lies in
the ability to be able always to give customers what,they want,
while minimizing inventory requirements. Success also depends on
managing large cash flows very closely. With the advent of the uUni-
versal Product Code, mini-computers, and electronic scanning equip-
ment, there exists enormous technological capability to improve the -
management of inventory and cash. .

. The Center and the industry held a major seminar on these and
. other technological opportunities, but adoption remains slow. To
realize the inherent DPenefits these technologies offer, more man-

agers will need to focus some attention on the “production” end of

: the business, rather than being totally absorbed in merchandising.

To help illustrate the extended benefits of electronic check-
out and coded packaging, the Center commissioned a special study by
Distribution Codes, Inc. to examine costs and benefits of coding
cases of food (as well as individual packages) as part of an inte- -
grated management control system. Industry effort will determine \\\\
final results.

*

Maierials Hand1ihg e

y Food distribution is a massive logistical system. #iilions
. . .upon millions of packages are prepared, stored, shipped, rerouted,
2 ) received, and opened through processors, wholesalers, and retailsrs
in warehouses, trucks, trains, and stores. The efficiency of the
system depends partly upon how easily these packages can pe‘handled
k and stacked. -




results indicate that regional differences are so significant that
productivity goals and results are more meaningful at that level.
13 A related effort has been to take commoniy accepted productiv-
ity data that are used for various functions and departments at

the firm level and create an information system that clearly dem-
onstrates to a manager how productivity performance can affect his
decisions, Although industry members often measure the sales per
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Data Processing

-

Profitable food. distribution derives essentially from the art
‘of inventory and cash management. Enormous quantities of goods are
processed through the system, and enormous amounts of cash pass
through the stores, The greatest potential for improvement ljes in
the ability to be able always to give customers what they want,
while minimizing inventory requirements. Success also depends on
managing large cash flows very closely. With the advent of the uni-
versal Product Code, mini-computers, and electronic scanning equip-
ment, there exists enormous technological capability to improve the -
management of inventory and cash.

The Center and the industry held a major seminar on these and
other technological opportunities, but adoption remains slow. To
realize the inherent Denefits these technologies offer, more man-
agers\will need to focus some attention on the "production” end of
the business, rather than being totally absorbed in merchandising.

To help illustrate the extended benefits of electronic check-
out and coded packaging, the Center commissioned a special study by
Distribution Codes, Inc. to examine costs and benefits of coding
cases of food (as well as individual packages) as part of an inte- -
grated management control system. Industry effor®d will determine
final results. . :

Materials Handling e

£

food distribution is a massive logistical system. HMillions
.upon millions of packages are prepared, stored, shipped, rerouted,
received, and-opened through processors, wholesalers, and retailss
in warehouses, trucks, trains, and stores. The efficiency of the
system depends partly upon how easily these packages can be handled
and stacked.
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Although the benefits of modular packaging (a limited number
of uniform sizes and shapes) to the total productivity of the sysa .
tem have been known for years, there is still no uniformity in sec-
ondary packaging. Attaining this modularization, howevér, requires
everyone to make the switch at the same time; no one player can
change ‘the syépem‘a1one. Industry is seeking a way to work to-
gether to make the change. : .

A similar opportunity to make handling more efficient lies in
a relatively simple techrological change in the pallets that are
used to ship perishables. The Center, in cooperation with the
California Grape and Tree Fruit League, tested a new method of
shipping produce. It involves using semirigid {plastic paper com-
posite) "siip sheets" for storing cartons. They would replace
hardwood pallets, which are heavy (adding up to 600 pounds of dead
weight per truck load), bulky (one pailet occupies as much space
as 50 slip sheets), and must be stored by the receiver and then 3
reshipped to the sender at substantial cost. Using slip sheets
would save an estimated 5120 to $140 per trailer in transport
costs. Again, however,innovations of this sort, to be effective,
must be accepted by growers, shippers, distributors, and food
chains. ., Sevéral reports from the Center have emphasized the need
for mutual acceptance and simultaneous application of technologi-
cal change in d distribution, but it is apparent that concerted
action requirgs §ontdnued Government encouragement and enlight-
ened _support. & .

Deve]opheht and Diffusion of Innovation ' .o

. Among the barriers to a faster pace of technological change
in food distribution is the inability of individual firms to de-
velop new technologies that might improve their efficiency and
communicate to research engineers what, the needs of the industry
are, To bridge this gap, the Center, in'caoperation with MIT and
the University of Southern California, sponsored the Technology
Applied to the Food Industry Program (TAFI). Thisxwas a series
of meetings in which food store operdtors explained their tech-
nological needs in materials handling, information processing,
food processing, refrigeration, energy use, and sanitation to re-
search engineers from more advanced ipdustries. L
The engineers suggested innovations‘ﬁpai might 111 these
needs; the 1ist included new cutting methods {such as a laser beam _
to reduce waste ‘in cutting operations), a simpler refrigeration
system, and devices fo reduce pilferage, among other improvements.
This prqogram represented a brief experiment in overcoming some of '
the risk-of market failure that is inherent in the complex process

+
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Btechnoiog:ca] tnnovation, because it "takes s0 long. for a new

hnaelogy to be developed and t.o pay off. .

- *»Another s1gn1ficant.commumcatwn,gap was found sin the dis-
semipation of research repofts of the Agrficulture Mirketing Re-
search Institute of the U.S. Department of Agriculture. A study

Wthe Center reported that a substantial proportion of potentig)

sers of the Institute's regearch are not fully aware that the re-

i search results are available and that many who do Know are skepti-
_/ cd] toward, or i1l equ1pped to 1mp]emeﬂm¢ these resuits.

w - ) . - ! -

Y

o "Inner City Food D1str1but1on i
e ' '
One disturbine result of 1oca1 productivity probﬁems has been
e closings of supermarkets withih, urbad‘%reas. Unable £ao devise
_Methods to deliver food eff1c:ently in these areas, stores have
f, raised prices to the ‘point of publit outcry, lost money, or placed
y - theip investments ¢l sewhere.” Most often the last cp$+on 9 Bnosep,’
- @nd_stores-are c1051ng where they-are needed.

< 7 to allow othenwcai governmepis, firms, and,commuty- groups to

- -' . hear the experiances of- cities (Los An e.]es Chicago, Washingtod,
.. DL, arid-New-York City) that havé exferimented with new methods
s . . for provadmg grocemes 9 1nner¢1ty res1dents. S ./
'.\ - a‘a‘v' o : * e .‘. ' ) ‘: 0‘ T ' N )qo L - h
- . . . " : .1} o - 1 L .. R T . . ’ ‘.. / -
K ™ e Lo el 5> COAL MINING << oL, 0T/
d * " - - .

’ T

o /
, oA The coa], numng Trrdustry in".the United States is aﬁun'rque

. 18’ percent of ‘world production, andthe largest output ‘in.the post-
. “war period, (see Thart 18): In 1950; there were 9,400gnines, and
e , again, *0 CE 500.- Suddenly, codl has become a. cornersson7 of the

: ', U S energy pes1t1cm./ Approximately 90 percent of all y.s.

e %0~ reserves aréebal. To meet expectatichs of various energy plans,

St goale produgdion wou?d nave to neﬁr]y double dumng (the/mext 16

Ce “" years. 3 L , _ . ] .-

‘ . . ‘_ > T LN ’ « I P . ;] .

£ .;r,; The 1ndustry ‘employs aimost 3 quarter of a mi 1ion workers,
R . , and it js.a major~sourcesof empT®yment in Appa]achm. Al though

undetground mintig hay been‘g'trre trathftmnaf method ‘of producing,

#-‘.(e. .o cealy surfmem]nmg now actounts for nedrly 60 percen‘t of pro-
) duct»iom Coa1 mining. is a mghry‘ un1or1zed act1v1ty, and the - .

. ,Qn - . ‘ vor -
.o v
h

v . "% positions it is & weviving jadustry. The #nedstry's outpu't (bitu-.
~ minous and an?hraute) amounted *to 695 million*tonsy in 1977-<4bout "

by 1973, . Ehere were 1€5s than 4,080 * bUt now the numbey has chmbed‘

energy - ¢

= R LRI L e — e - _*_h!_‘ .

MR ‘in.a fey lgcations, .however . lotal commumt1es governments,
- . " andiretail firm{tnave estabhshed different, more“prodictive ar-. P
T .s‘rangements for &rban conditions: The Center dsted a conference , * .
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. industry has a history of frequent and sometimes v1olent, wildcat

strikes. - . . ’
'Chart 13> - §
. Coal Mlmng .Dutput Per Procluctlon Worker- Hour and Reiated Data, 1950 77
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R the*coal mining industry, since 1969, has had an unusual record
of productivity performance. It ig ofte.of the few industries in

which productivity actually has been dropping’ annual

Th1s dec11ne is the resu]t of severa} factors
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" "¢ tringent néw health, safety, and env1r0nmental ‘
regulations
lpbqr-management problems that have lead to repeated .

. rikes
' a shortage of expertenced workers managers, and
- technicians -
* & changés in ore grade and. operatlng cond1tlons
s 4 slow rate of adopt10n of new technology . =

, Qur ab1]1£y to 1mprove "coal m1n1ng productivity. is critical,
not- only because wé‘need to lower our dependence on imported oil,
but ‘21so because the moie dependent we are on coal, gge greater the
1mpact ;pw productivity w11]‘have op 1nf1at10n. ' i

,The coal energy systelm is a_cqmplex one, 'Coal must miEEdi
processed, transported, and transformed into energy by a buriter of
some sOrt.” At this time, there 1s no ejemept of the system tHat-
is particularly- eff1c1ent ‘ ; .

L} ’ )
; —~Productivity at the mining And is 1nh1b1ted current]y by a short-
tionsy by miné Safety and-environméntal regulations, wh1ch re-
strict operat1ons and b§ continuousty changing condit ions for
ext‘pct1ng coal from a n1ne. . . .
/! <
.--The transportation of min dqgoal depends upon an u‘nrehab]e rail
-system end a mostly nonex nt slurry pipeline network. he
raiiroads, in the midst of existing problems in using their -
equipment efficiently, weré caught shq;t(ﬁ* hopper cars o, fleet .

Y

"the sudden demands for .transporting morefcoal. Slurry p1pe]1nes
* sound efficient on paper, but the envirohmental and cap1ta1 qqst
quest1ons they raise have not yet been ahswered. ‘-
-hm»the utilization end; cqu'1s only usefu] 1 1t £an be burned.
Industry, for years, has built equipment to burm 0il; mow this.
s equipment must be converted or replaced in order,to use coal,
* This chaqgeqter is an efensive task, which cannot be completqd
rapidly, . o oo™
o Y Builygs
- a major e&fort by Government and others to understand the particu--
Var nuances of that system and.then o deyelop a comprehensive pian

A

. fory 1mprov1ng product1v1ty at a]ltﬁﬁfges.
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discussion with managers and union officials has made it clear .
that the-primary need at the present time is for improved communi-
cations throughout the -industry; the paralyzing strikes of 1977-

. 78 bear dramat1c w1tness te th1s conc]us1on.

Coal mining is not a véry §tab1e process: “the activities at =~
each mine are "different .from those of Gther.mines, and.they change

. daily. Coal extraction.is directed by a very sens1t1ve set of

~commugications. The system must be able to respond effectively

to the changing depth and quality of goal in the mine and the con-
ditions for-bringing it out. .This set of communications determines D
both the safety and the efficiency of the process as miners use _ '#
their skills and the availablé techpology to mine coal. P

Communication is alsp essent1a] to improving this process,
_ang today, communications ‘within the system are not very good.
"The Center has sponsored twe programs to try to help improve
them--oné€ in the West (Utah) and one in the East {Pennsylvania/ =
West Virginia). These programs are designed to generate produc-
tivity improvément ideas,at the level of ind1v1§ua] mine opera-"

tiong.and expand them thﬁough the industry topics range
from the technical elements of extraction, e training of new
mine workersy to 11v1ng coiditions in mjning communities ™~

’ F1nd1nl§~gys to-eniist all part1c‘Pants in the coal industry -
in making coal mining more efficient §s a local/regional issue.

. - . The Center has found that effective problem soiving at the local
L Tevgl, with the participation®of labor, management, &nd Government.,
' can help produce the changes necessary to 1mprove productivity in
the coal industry, .o P

o

®
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AIRLINES <<
_ _ ) The .airlines 1ndustny has been among the country's top per-
. . formers in.its productivity growth. As Chart' 14 shows, howeter,
. . the rate of improvement has leveled off in recent years. In 1976,
the Center'$ Transportat1on Committee selected’ a task force com-
posed of represefitatives of management, labor, and’ Government to.
2 ffhd reasons, and possible remedies, for this decline. "The task .
force 1dent1f1ed several factors that affect airline productivity: K
. air traffic confrol systems, airpord design, general use of atr
et traffic facilities, sharing of equ1pment and fac1]1t11es, intra-
indfﬁ;ry coordihation and communicatiom, 1abor-management communi-

' " cations, capttal’ 1nvestment and R. &’b.,,adm1nnstrat1ve services, *
and route award procedures and rulemaking.’ ‘ ) , ‘
_‘ ) ", . by e" s .
: « T ' ) L,
) 1 [} - L]
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Chart 14 T . C
Air Transportation: Output Per Employeg and Related Data, 1950-77 .
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‘The task force first turned its close attention to’ improving
revende accounting procedures, Revenue accounting records the
1iability to provide transportation when ticKets are sold, books
regenues when transportation is. provided, and settles revenue shar-

- i‘between ‘airlines when more than one line is used for a trip,
¢, This is an important function within the airlines; the 25 Air Trans-
» portation Association carriers emplioy 4,100 people for this purpose
" and handlg an average of 5,3 million tickets a month,  The tost of

* [
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this function is increasing as the rapid growth in traffic volume
compounds the complexities of the system and as the Civil Aeronau-
tics Board expands its reportjng requiréments. The task force
*iqtnd that revenue accounting productivity could be improved in

5

>

eral ways:

--Reduce the size of the I0-percent.sample (approximately 30.7 ’
million Coupons) that must be reported quarterly to the CAB for ‘4
its passenger origin and destination survey

4

~-Improve samp11ng techniques so that all interline settlements
can be made on the basis of samples; this would reduce the time .
required to audit, price, and bill*online and inter)ine settle-
ments, and improve the accuracy and speed of settlements.

F

--Introduce a standardized online computer pricing syst@m across
‘the industry to speed up ticket pricing and allocate value by .
Segment; by increasing the accuracy and creg¢ibility of samples,
smaller sampie sizes coq}d be used without 1oss of confidence.

--Improve the for@at and physicar stamdards of tickets, —Inconsis- . —==
tencies among tickets and illegible and.misplaced ticket entries i
" cause d@s much as 25 pércent of the total ticket load o be re-

~ Jjected by computers; these tickets must then be rerun or hand
processed. Poor ticket stock and the red carbon backing also.
ifhibit eff1c1ent processing. . ' , -

--Introduce an independent interline settlement pracess, such as
an airline clearinghouse, which would permit greater use of
sampling, computers, and automation, and eliminate, redundant
auditing. '
- The task force recommended that the Ecoriomics, and Finance
Council of tHe Air Transport Association, through 3n industrywide
-effort, pursue methods of achieving these gains. ° .

>>* CONSTRUCTION. << .

Productivity growth in the constructi¢n_industry has a wide- e
spread effect of the entire economy. It affects the cost of hous- .
ing, and business and industrial plant expansion and therefore 1n-

- fluences the alldcation of capital. Slow productivity grofth in’

the constructien industry has long been a concern. The seasonal ’
and eyclical nature of construction compounds the 1ndustrﬁ 5 pro-
ductivity problems, and economic pressures generated by inflation -
limit construction act1v1ty, which is particularly sensitive to

high 1nt§rest rates and rising land and mater1a1 costs. No simple

answers ‘To product1v1ty impfbvement have beén’ found by 1ndustry of"i?‘
’ . . 4 )
. - 78 . . '
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labor lTeaders; hor has a list of critical issues emerggd}which tan
. be addressed systematically. _ ,

£a’

Part of .the difficulty lies in the enormous size and diversity
of. the industry: it employs 5.4 million workers and accounts for 10,
percent ®f- the gross national product{ but it is highly fragmented .
among a mui4itude of contractors, construction firms, trade and pro- //)
fessional associations, supply companies, labor organ1zat10ns, and
- government regulators. The Center found that the 1ndustry $ struc- -
' . ture, which hinders the transmission of new ideas, is one of the* .
. ’ most serious obstacles to improving construction productivity., The
. geographical dispersion of the industry limits lateral commynica-
tion, but even within a single geograpgﬁcal area, communication is
discouraged bécause firms differ widely in size and character--from
the three-houses-per-year builder to the power plant contractor.
The separate professional interests of architects, engineers, law-
yers, bankers, and the public officials, and the many distinct /_
_ trades among constructiof’ craftsmen isolate people and ideas. Reg-
, ulatory issues regarqing the environment and equa} emp10yment, super-
) projects, and "merit" shop lead to-a short term ' po]utucql_gct1on PR .-
2 -;:::parspect:ve—tsharﬁEﬂ1ng:anT_%ences—among the\groups Tn the indus- ~ 7 h
try and obscuring longer term common interests.,

' ' To explore the possibilities for greater cooperatiog, the Center °
met with representatives of labor, management, users, goyernment, ~and -
" designers to consider an agenda for productivity ¥improv ment. These
meetings and discussions led to the following conclusiogs; "~

. ¢ The greatest potentia1 for productivity improvemens
¢ ‘ lies not in the area of increased capital and tech-
nology, but rather in the area of increased communi- -
v cations and information: L
. ¢ - To enhance the communication of productivity 1nfor- ;
mation, all elements of the industry--management, -
}abor, cesigners, regulators, owners, financers, { .
suppliers, and academics--should be invited to par- I P
ticipate in a search for exemplary construction
. pract1ces. i ‘
, . . & The Federal Government’ c0u1d help foster the creation | g . ‘
! . - of a central productivity forum that would provide the
pasis for sich a cooperative industry,undertaking,
* "o The development of useful measurement techniques wpuld p
he]p identify common productivity problems.
¢ Redearch and deéveVopment and study of exemplary prac-
tices are needed ‘%o dfscover solutions to productivity
) *e_ Solutions should be commiinicated to the industry at
g iarge, espectally at the local level,/in order to pro- |
' mote dncreased covperation among mandgement, labor,

e

r ¥y

w0 . ‘ E ' ‘
o - o . L ré}l; \




4

— : 4

owners, designerss regulators, and academicy, which
woqu improve.conitruction productivity.

.

' . « Measuring Productivity’

Because objective informagtion about the factors thaﬂﬂcetermine
productivity could be the basts of meaningful discussions of im- L
provement, the Center concentrated on investigating various aspects
of productivfty measurement.. The concept of productivity. in con-
struction is not only a quantitative measure of the number of employee-~
hours per physical unit of output, it also measures the quality of

. . the workmanship. Construction productivity is influenced by design,
equipment, capital, and management, as well as labor effort and -
sk1]1,

/ A study for the Center analyzed productiv1ty measurement from
15 different points of view, from the macroeconomy level to the -
construction site and operations level. At each level, different
measures are relevant, and each-.is useful for d1fferent purposes.

e e TR matrdx of_measurgs-that was developed,pr0v1des a cohceptual
framework for cT&r1fy1ng the various types of dedsures dnd thetr—
1nterre]at1q&ships.

L]

-~
~

Anothet approach to understanding construction productivity
used a computer simylation model to' analyze the relations of changes
in the economy and changes in construction. The MIT Mational Model

£ . helps to trace the 10ng growth wave of construction of capital plant
beginning after World War Il and now nearing a peak. If sufficient
plant is,available to meet préoduction néeds, then capital construc-
.tion may fall. Lower demand, coupled with excess construction ca-
,* pac1ty, may tend to lower overaII construct1on productivity.

A third approach deals with analysis and measurement of pro-
ductivity in maintenance and repair work. In conjunction with the
B.S. Air Force, the Center is studying facfors affectifg produc- ~
P ©,tivity in order to devalop better methods of protdem solving for
- superv150rs and foremen in this important funct13n. _ :

/

r »

. ’ - Comprehensive Prob]em Solving s v
- . . 9 °

The construction industry needs to develop not only a means to
. measure productivity but alse a means to solve identifiable prob-
v, lems. There is no central storehouse of shared information on ex-
lary practices so1ut10ns to specific productivity probiems,
0 current Fesearcheprojects.
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For this reason, construction research and development appears ’

to lag that of other industries. Actually, each construction firm

3 gontinually pioneers innovations of all kinds, and in general,
equipment, material, and technological innovations are developing A
faster thar most companies can use them. : The lag is in process
innovation--the spread of new ideas for improving the magﬁgement
and means of construction, ,

To encourage new ideas about how to increase research and de~
velopment of construction processes, -the Center sponsored, with NSF
and many -others, a 3-day conference on research applied to construc-
tion productivity, Tne conférence produced many suggestions for
study areas, 1nc]ud1ng

o a resource allocation system to insure that fate- :
. rtals, lapor, ang financing flow in proper sequence
and quantity
o the inter-relationship of design, owner interests, and
1aphr .
-~ o the impact on productivity of costs of all kinds, par-
) ticutarly recordkeeg’ng requirements for,both intermat— -
and 30vernmental purposes
® tne neec ang the orocedures for ndustry input into
the regulatory process '
o tre possinility of requiring an "impact” statement
pefore new regulations are implemented -
¢ job-site applications of research
¢ opredesign estimates, product efficiency, and contract
zonstraints imposed by 4esgn
¢ management control systems, management crgan1zat1pn,
and incentives L0 tmprove Droductivityg
’reat1ng an yndustry forum %6 Oversee prgbes; 1nn0vat10n remains an
unfinished task, R

. The Center, working with the Jepartment of Civil Engineering

at MIT, is examining the feasibility of fncreasing information flows
about performance at the job site. The concept, cailed 3 coopera-
tive contral system, would more fully involive all construction par-

-~ ticipants in a feedbac! information network so thet each wouid havem

" a clearer stake tn seeing a;job go well. The potential for avoid-
ing problems, for measuring progress, and for sharing 'the rewards
for improved performance is consideraple, but managers may hesitate
to measure their own productivity performance and to share with
“Tabor all productiyity measures., 1In the competitive world of con-
tract construction, such information is normally a c]ose]y guarded
§ecrgt. 4 . .
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Labor Management Cooperation

Deve]obing a better understanding of construction productivity

_ may be useless unless the industry, particularly labor and manage-

ment, is willing to cooperate to apply the new knowledge to improve
performances One Center project, a study on construction labor-
management committees in six cities, has 1nvestigated the potential
for such cooperation. Most of the participants in these committees
strongly believe that the communication links they have forged have
had substantial effect in improving construction productivity in
their cities. Bringing such examples of labor-management codpera-
tion into the mainstream of industry d1scuss1on appears to be an
important task and a step toward sharapg the growing boqdy of exper-
iences with cooperative efforts,

]
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AN AGENDA FOR NATIONAL ACTION °

LKL

S

THE CENTER'S EXPERIENCE during the past 3 years in working with la-
bor, management, governmggt, and othet groups has provided a unique
vantage point from which to view the paths toward higher productiv-
ity. There are many obstacles along the way and few short cuts,
but the potential rewards are great. MWe jrgently need a national
productivity effort which can help overcome some of-the problems
and guide us toward the opportupities ahead. *This national.effort
should draw upon the contributions and experiences of all groups

“of society, apd it should proceed on many fronts, for there is no

simple, dominant source of productivity growth L

The Center s Agenda for Nat1ona1 ‘Action suggests measures that

‘could help improve the Nation's productivity performance. Carrying

out these measures will require adjusting some of our present p 1i-
cies toward technological innovation, capital requirements, huma

* resources, government-business relationships, and other factors.:

If new policies are to have practical results, however, they musﬂ
take into account the specific problems of 1nd1v1dua1 industries.|

The agenda that follows is not a priority ]1st;,rather, it item-.

izes the areas that need attention now if we are to reverse the
present downward course of the rate of pfoductivi;y improvement.

" .>> 1. EXERCISE NAFIONAL:LEADERSHIP « ) \ t

-+ » Sustaiming a national effort to improve productivity perform-
ancer requires leadership that only the Federal.Government can sup-
ply. Product1v1ty,growth has been achieved primarily as a result
of private initiatives taken for private economic benefit. In.our
mixed and interdependent ecdnomy, however, few efforts are exclu-
sively private the Government plays an 1mportant supportive role:

83 . g
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setting the framework Tor private enterprise, providing informa-
Aion, assisting research, encouraging capital investment, and- .-
funding education and training.

Although our economy is designed to work primarily through .
.private actions, they cadhot, in all cases, realize adequate gains
for the Nation as a whole. Private incentives are not always ap-
propriate or strong enough to accomplish national goals, and some-
times the working of the private market is hampered or distorted
by Government reguiations and procedures. To see that the economy
operates to benefit the entire Nation, we neqp policies--and ap- .

propr1ate actions--to direct and supplement private efforts,

]

>>>>ACTION PROPQOSALS:

Establ#sh an independent organization as a focal point for produc-
tivity improvement activities., This organization should perform
the following functions:

L

. o - Proyide .information about product1v1ty-enhanc1ng programs
N and_the bénefits of higher productivity, and inspire
1eaﬁers in the private and pubf1c sectors to set higher
productivity as an importdnt goal; an informed and under-
standing public is essential to ratioral degisionmaking.
¢ Advise the Government on its policies affecting produc-
tivity and--when national choices must be.made--act as
advocate for policies that will improve productivity.
¢ Provide opportunities for representatives of labor, busi-
ness, and all levels of government to discuss construc-
tively prob]ems in whigh they have a .common interesy;
the purpose of these discussions should be to promote
understanding and increase the possibility of coopera~
®tive actions.
¢ _Coordinate and act as clearinghouse for the many activi-
" ties of Federgl agencies that affect productivity, and
provide the public with a guide to these activities;
Federal efficiency requires that programs of different
agencies pe reinforcing rather than conflicting or over-
: ‘lapping and that the benefits of fhese programs be trans-
ferred to the private sector. -

L
> ”

. - v *
Support and reinforce newly emerqging State and local counterpart
efforts to seek productivity gains. '

>

Mith the National Center's assfstance aqd encouragement, pro-
ductivity and duality of working 1ife centers and institutes have
already been established in Utah, Maryland, Massachusetts, In‘inois,

L]
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Pennsylvania, and Arizona, and others are Form1ng These organ-

. -3zations. provide. sma]].hus1ness and_ 1abor with information, tech-
‘nical assistance, and training on ways to improve productivity
and 1ife on thevjob. A national body, capable of providing con-
tinued encouragement, support, and technical assistance, could en-
hance the ability of local centers to contribute to community and

, national goals. A network of State and local productivity centers
woold constitute a truly national movement that could help upgrade-
the performance of small- and middle-size enterpr1ses throughout

‘*the country. .

>> 11, ASSIST INDUSTRYWIDE EFFORTS TO IMPROVE PRODUCTIVITY <<
Opportunities to make changes that will improve product1v1ty
differ from industry to industry. wWhere these opportunities Tie
and how to act upon them can be best determined by peop]e--managers,
workers, suppliers, and customers--in each-industry. The Govern-
men% can provide a forum for their deliberations ang assist them
in solving problems. In many industries, important opportunities

_._w,__"_liejmgauuLqneﬂn&mjLni_lndliduaJ -action and require cooperation—- - - ——

among business, labor, and government.
Product1v1ty improvement progqgms cannot be developed by gov-
ernment order, but the Cénter's experience in acting as catalyst .
for industry efforts has been encouraging. Mutual trust and a
climate for cooperat1ve problem solving take time to emerge and
reqdire knowledgeaole assistance from a source in whom the parties
have confidence.

4

>>>>ACTION PROPOSALS: ot ‘

Encourage formation, on a voluntary basis, of industry-labor-

government task forces in 0lder, disiressed, and endangered indus-

tries to formul ate comprehensive programs to addness problems po
.underlying product1v1ty growth.

Coordinate fhe .needs of these industries with existing Government
programs that can provide assistance in particular aspects of an .
industry's productivity problems. - .

L} . J-u

>> THL,  ENCOURAGE LABOR-MAN;&GEHENT COOPERATION < .,‘
41‘. ‘o

There is increasing evidence that in-plant labor-managem
consultative committegs, created through collective bargaining :

.o 'agreements, can be. a useful mechanisn for drawing on the ideas

-
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and kgpwledge of the work force to improve the work environment;
often this joint involvement tan produce g9ains in productive
efficiency as well. The decision to undertake cooperative efforts
must rest with a firm's or plant's management and workers. No
outside force can overcome the traditional fears and mistrust be-

’ tween labor and management and impose a problem-solving approach
to mutual concerns.

" ~ The reasons for.adopting cooperative techniques seem to be

, mounting. The threat of foreign competition, interest in reducing

absenteeism, grievances and strikes, and the enérgy grisis, en-
courage 1nterest in cooperat1on for mutual survival. Many unions
and managers have cooperated on such jssues as training, alcoholism,
safety and health, drug abuse, pensions, and retirement, byt so far
relatively few cooperate on work improvement or quality of working
life prosects. C]early, many more opportun1t1es exist. The area
for cooperatfon is vast, but as yet it is largely unexplored.

*
'

The Federal Government plays a limited, put useful, role in
trying to en courage greater cooperation between management and
labor., =1t provides mediation and conciliation services, information,
and research. As an employer, itself, it has experimented on a
Timited ‘basis with quality of work life projects.

L L]

$y>>ACTION PROPOSALS: v

' Provide intéerested parties with information about labor-management
cooperation and quality of worklife ¥ppovations of merit and sup-
port technical assistance and tréiniﬁ”’in mutua]‘prob]em s0lving.

~

Th1s action would pr1mar11y be cargied out by nomprofit pro- |
ductivity and quality of wbrkgpg life centers through workshops,
conferences, and publications,

Encourage and support communitywide labor-management councils which
have s an objective integrated educational and developmental, pro-
grams for in-plant committees.

Support research on workers' _expectations, quality of working life, .
and emerging problems 1n the workplace. -
} . L
Th1s research. should include empirical studies of absenteeism,
shift work, and new arrangements of working hours., | .

"
Fl

Issuekan exp]1c1t policy declaration on thé importance of joint
consultation and cooperation on the improvement of product1v1ty

and the quality of work1ng life., - ‘e A )

N 'x, ,]-,' B . "
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a§d knowledge of the work force to improve the work environmen?;
often this joint involvement can produce gains in productive
efficiency as well. The decision to undertake cooperative efforts
mist rest with a f1rm s or plant's management and workers. No
outside -force Can overcome the traditional fears and mistrust be:
tween labor and management and.impose a problem-solving approach
to mutual concerns. . . ) . \
- The reasons for. adopting cooperative techniques seem to be
mounting. The threat of forelgn competition, interest in reducing
absénteeism, grievances, and strikes, and the enerdy grisis, en-
courage interest in cooperation for mutual survival, Many unions

and managers have cooperated on such issues ds iraining, alcoholism,

safety and health, drug abuse, pensions, and retirement, but so far
relatively few cooperate on work improvement or quality of working
life proaect; Clearly, many more opportunities exist. The area
for cooperation is vast, but as yet it is largely unexplored.

“The Federal Government plays a limited, but useful, role in
trying to en courage greater cooperation between management and

labor. It provides mediation and conciliation services, information,

and research. As an employer, itself, it has experimented on a
limited basis with quality of work life projects.
e

"S55y 5ACTION PROPOSALS: . ‘

T, ‘

Provide interested parties with information about labor-management
cooperation and quality of workTife iandvations ef merit and sup-
port technical assistance'ihd training in mutuaT problem Solving.

-

This action would primarily be carried out by nonprofit pro-
ductivity and quality ‘ef gork1ng 1ife centers through workshops
conferences, and publications.

Encourage and support communitywide labor-management councits which

have as an objective integrated educational and developmental pro-
grams for in-plant committees.

‘ §_Eport research on workerﬁ expectations, quality of work1ng 11fe, )

and emerging problems in the workplace.

5o .
This re;:arch should include empirical studies of absenteeiss,
. shift work, and new arrangements of working hours, .‘

"

lssue an exp11c1§_po11cy declaratian on the importance of Jo1nt
consultation and cooperation on the improvement of Q_oduct1v1ty
and the qua]rtg_of work1ng life., -~ =

.‘& .;.? ) & .
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‘Encourage. the training of third parties who, as educators, media-
tors, sources of information, and in other facilitator roles, can
ass1st_§'1nt ‘committees to form and funct1on effectively.

Stugx, as an employér, the feasibility, benefits, and problems of

N Joint labor-management cooOperation in Government; and t&st, as an
example to the private sector, the concept of mutual effort to
improve the quality of work11fe.

>> IV. ENCOURAGE MANPOWER PLANNING <<
The climate for productivity improvement efforts could be en-
hanced if higher produft1v1ty were ngt seen as ‘a threat to job se-
curity, Although productivity improvement is often the enabling
factor in a firm's competitiveness and long-run viability, em-
ployees' fear of displacement, especially in periods of uncer-
tainty and in declining industries, is pervasive.

- Firms that plan for human adjustment to technological change
can reduce personal hardship and encourage cooperation, even though
productivity increases. ‘Manpower planning involves estimating fu-
ture labor requ1remg,$§ and skill needs and developing programs for
retraining, reassignment, and retirement of employees whose jobs
are eliminated. Allowing employment levels to adjust by attrition
can obviate the personal hardships, waste of human skills, and
cost to the economy that result from displacement and unemployment.
Because firms benefit from productivity gains, they should be en-
Couraged to yse some of these gains to provide orderly adjustments
for those who may be adversely affected. .

L

>>>>ACTION PROPOSALS:

[ t

Provide information on the costS _and benefits of measures such

. as retraining, relocation, early retirement, severance pay, work
sharing, and educational 1eave which would cushion the individual
jmpacts of productivity improvement. ¢

Provide technical assistan¢g to parties who wish to plan programs
to stabilize long=run employment and to reduce seasonal and cycli-
cal fluctuations in employment.

. Develop measures to coordihate private adjustment measures, such
as supplementary unemployment Benefits and early retiremént, with
public programs--unempioyment compensation and social security.

|l

. ’ | -
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Encourage the training of third parties who, as educators, media-
« tors,” sources of information, and in other facilitator roles, can

rassist joint committees to form and function éffectively.

Study, as an employer, the feasibility, benefits, and problems of
joint 1ab®¥-management cooperation in Government; and test, as an
examp]e to the private sector, the concept of mutual effort to
improve the quality of worklife, . \

>> 1¥. ENCOURAGE MANPOWER PLANNING <<

1
The.climate for productivity improvement efforts Gould be en-
hanced if higher productivity were not seen as a threat to job <e-
cyrity. -Although productivity improvemént is often the enabling
factor in a firm's competitiveness and long-run viability, em-
ployees' fear of displacement, especially in periods of uncer-
tainty and in declining industries, is pervasive. .

- Fitms that Plan for human adjustment to technological change
can reduce personal hardship and encourage cooperation, even though
productivity increases. 'Manpower planning involves estimating fu-
ture labor requirements and skill negeds and developing programs for
retraining, reassignment, and retirement of employees whose jobs
are eliminated. Allowing employment levels to adjust by attrition
can obviate the personal hardships, waste of human skills, and’
‘cost to the economy that result from d1sp1acement and unemployment.
Because firms benefit from productivity gains, they should be en-
couraged to use some of these gains to provide 0rder1y ad3Ustments
for those who may be adversely affected. '

¥ ]

¥ 55>>ACTION PROPOSALS:

Provide information on the. costs and benefits of measures such

as retraining, relocation, early .retirement, severance pay, work
sharing, and educational ]eave which would cush10n the individual
impacts of product1v1ty improvement. _ '

-~

Provide technical assistance to parties who wish to plan programs
to stabilize long-run employhent and to reduce seasonal and cycli-
cal fluctuations in employment.

- Develop measures to coordinaté private adjustment measures, such
as sypplementary unemployment Benefits and early retiremént, with
public programs--unemployment compensation and social security.




. , . . .
Encourage training programs to reduée any shprtdges of skilled
technicians which could create bott]eneeks irr the diffusion of new

echno]ogg - . ) o

- .oy -

» 3 -

“© >> ¥, FOSTER TECHNOLOGICAL INNOVATION <<

‘
L}

r—-\— >
‘Concern about the productivity slowdown h s renewed interest

turbzng signs of slippage in U.S. techno1og1ca leadership have
prompted increased Federal support of basic and\&pplied R. & D,
the formation of a Presiden%ial Task Force for Dom€stic“Policy Re-
view on Industrial Innovation, and proposals for. a Coomatwe
Technology Program in the Department of Commerce to improve the
1nfratechno1ogy of small, distressdd industries. .

There is wide agreement that from the perspective of produc-
tivity improvement a major bottleneck 1ies, not in the generation
of new technolegy, but in its slow raté of ‘diffusion and implemen-
tation throughout industry. There are serious shortcomings in the
management of the technological innovation process by firms and by
governments. Closer cooperation among #ndustry, universities, and
Government, better incentives to develop new ideas, and the foster-

*ing of 1onger time perspectives for American managers could he1p

encourage the adoption of technological innovations. ®
t

1

>5>>AGTION PROPOSALS:

b

Encourage engiheering schools, Government, and indystry to coop-
erate_more closely -through exchanges, conferences, workshops,
internships,.and tradining courses on advaffced: manufactur1ng-tech-
nologies and the innévation process. .

Assist equipment producers by gathering information about the
market for innovative technolody and user requirements for new

technology. } . ] .

Redquire government procurement agencies to use, as‘far as\poss1ble,
specifications wh1chxwou1d encourage technological 1nnovation.

Deve]gg_the concept of a technology demonstration center, not
connected with particular vendors, to train small firmsin manag-
ing, justifying, programming, 0perat1_gl and ma1ntain1ng'automated

egufﬁment.. . .

Encourage b.S. engineers and managers to capitalize on sgientific
+and technological advances developed in other parts of the world
through study tours, translations, and piant visits.

LIRY
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>> ¥I. SUPPORT INCREASED CAPITAL FORMATION <<

An increased rate of capital investment would promote economic
recovery and Modernization and expansion of plant and equipment and
‘help avoid the shortages of key materials that have hampered pro-
duction in the past. Over the long run, a faster growth rate in
the capital/labor ratio w6u1d br1ng about & higher rate of produc-
tivity growth. : .

. : ' |
.There are no clear explanations of why & low rate of capital
investment persists and no broad consensus about measures to in-
crease the rate of capital formation. There is agreement that the
Administration's program to reduce infiation and over-regulation
could contr1bute to a better climate for investment, as could the
Administration's proposals reduce the corporate tax rate, to make
permanent’ghe 10 percent investment tax credit, and to liberalize
depreciation allowances for small business. .

>>>>ACTION PROPOSALS:

Consider ways of accelerating depreciation on'major innovative
projécts, such as allowing deprec¢iation to start as soon as the
investment is made and prov1d1ng faster write-offs for first

adopters.

Encourage small venture capital enterprises, which have contrib-
uted importantly to technological innovation.

Study whether employee stock ownership plans can be better orga-
nized to contribute to capital formation and productivity. ~ « )

Stimulate productivity improvement in bu11d1ng_construct1on’ﬁng
other capital goods industries in order to help reduce the rera-
tive price of capital and thereby' 1ncrease investment in various

' sectors of the economy. -
M

>> ¥11., REFORM THE REGULATORY SYSTEM <«

Reducing the inhibiting effects of regulation on investment,
innovation, and productivity, without diluting environmental,
health, and other sound objectives, is now widely accepted as a .
goal of publlc po11cy In.some cases,; deregulation, or less regu-
lation, can free enterprise from unnecessary and outworn rules and
increase competition. In most cases, regulatory reform could sim-
plify compliance procedures. The overa]] costs .of regulation could
probably be reduced by a.greater awareness that the pace at which




Y 4

regulations are applied part1a3]y determines the magnitude of the
burden. :

Executlve Order 12044 a s1gn1f1cant new direction in regu-
latory -reform, requires,”careful examination of alternative ap-
proaches ear]y'ﬁn the decision-making process," and the Regulatory
Analys1s Review Group helps to introduce productivity considera-
tions in rulemaking. These initiatives could lead to the use of
incentive systems that would reduce the costs and the productivity-
inhibiting effects ot regu1at10n.

L]

.-_-(—.___‘.ﬂ -
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>>>>ACTION PROPOSALS: .

Deve]op'rejulations in .consultation with the parties who will be
affected by them.

Place greater emphasis on achieiihg compliance througn_cohsu1ta- e

tion, rather than throggh threats of- 1egg] action.

Improve the coordination of reporting requ1?ements of reguTator;\\
agencies, and reduce the number of overlapping JUFISdlCtIOﬂSg

Provide for Cg_greSSIOnal review of regulato_g_standards on which '
no consensus ameng reqgulators, industry and the public can be

reached after a reasopable 1enqth of time.

>> YIil. IMPROVE PUBLIC SECTOR MANAGEMENT <<’

All levels of gQVernment need.better management- i f they are
to achieve productlvlty improvement. Raising pubdic service pro-
ductivity will require strong commitment from the top leaders of
government to the goal..of efficiency, as well as attractive. incen-
tives and rewards for performance and skill training, When account-
ability for productivity improvem@it is fixed and made an integral

.part of the management system, significant 1mpn0vement can be

achieved. .

>>>>ACTION PROPOSALS: : T

‘Use the $80 billion interovernmqﬁté1 grant system to encourage

better management of federally assisted State and local programs.

Expand the Federal Intergovernmental Personnel Program to improve
managerial skills at.the Federal, State, and local levels of

government.

90
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tegulations are applied partially determines thp magnitude of the
urden. .
Execufive Order 12044, a significant pew djirection in regﬁ-
latory reform, requires “careful examination of|alternative ap-
proaches early-in the decision-making process,"jand the Regulatory
Anal¥sis Review Group- helps to ihtroduce produckivity considera-
tions in rulemaking, These initiatives could l1fad to the use of
incentive sysfems that would reduce the costs ard the productivity-
inhibiting effects of regulation.
a . R ¢
>>>>ACTION PROPGSALS‘

Develqp regulations in conghltatlon wi th the_pa4ties who will be
affected by them.

Place greater emphasis on achieving compliance through consu]ta-
tion, rather than through threats of- legal .actign,

Improve the coordination of reporting requireméfits of regulatory
agencies, and‘'reduce the number of overlapping [ilrisdittions. -
v
Provide for Congre551ona1 review of regu]atory Etandards on whlch
no _consehsus among requlators, industry and thd public can be
reached after a reasonable iength of time,

>> VIII. IMPROVE PUBLIC SECTOR MANAGEMENT << *

- )
‘A11 levels of governmant need better nanggement if they-are
to achieve productivity improvement. Raisping pubdic service pro~
ductivity will require strong commitment trop the top 1eaderd of ¢
government to the goal of efficienCy, as wel} as.attractive incen-

tives and rewards for performance and skill jtraining. When' account-

'ablllty for product1v1ty improvement is™ixdd and made an integral
part of the management system, s1gn1f1cﬁn£‘ mprovement can.be,
achieved. .

>>>3ACTION PROPOSALS:

Use the $80 Sllllon 1ntergove57nenta1_g§'nt system to encOurage
better management of federal]y assisted $tate and local pro gram .

-~ Expand the Federal Interg_vernmenta] PeJﬁonnel Program to improve
managerial skills at the Federal, State{ and local levels of

government.
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Support modernization of financial and accounting systels to dea]
more construct1ve]y with capital budget1ng.

Encourage labor-management cooperation in government “through Q_1nt
councils to deal with g__duot1V1ty and qua11t1_of working 11fe
issues.

- . o

LY

>> IX. IMPROVE PRODUCTIVITY MEASUREMENT <<

N Infonned policymaking requires unde?stand1ng the re]evant
facts and the interrelationships among these facts. Some of the
relevant facts about productivity are unknown at present, and some
are not very reliable. Our understanding-of productivity needs to *
be based on reliakle and extensive guantitative measures of trends

in the economy, in indﬁstries,.and in plants, and on comparative

data for other countries. The National Academy of Sciences' com-
prehensive review of the‘concepts, measures, and 9aps in productiv-
ity statistics will provide a basis for 1mprov1ng the factual under-
standing upon which nat1ona1 product1v1ty policy must be buiit.

—

-

- -

>>>>ACTION PROPOSALS: ' N

Develop a family of productivity measures, which would relate out-
put to 1nputs of energy, materials, and cap1ta1, in add1t10n to

1ab0r.

Measure productivity in services and other 1ndustr1es such as
State and local governments, that are not now covered by BLS pro-
ductivity statjstics.

4

Expand data on international compar1sons of trends and ]eve]s of
productivity to cover individual industries.

4

Use workshops and publications to teach and encourage managers

to measure productivity at the plant Jevel in order to motivate
productivity improvement and to monitor progress toward higher

productivity. . '

>> X. CREATE AWARENESS OF THE IMPORTAMCE OF PRODUCTIVITY <<

1

“A11 of. these actions the Center recommends are underway to
some extent in the United States today.' They represent the begin-
ning of changes that must take place if we expect our economiT
.system to continue to deliver constant 1mpr3v ents in our quality
of life,
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What is missing from these embryonic activities is a broad
- undersfanding of the need ‘for, and the interdependence of, gach

act%on that affects product1v1ty. The Apferican economy 19 clearly
.in nged of goals--not goa]s for distributing the benefits/of a

‘ healthy expanding economy® but goals for achieving that ‘state.
These goals must emanate from management and labor leaders from
‘each industry an®% sector. Once established, these collective
goals will allow us to achieve a critical mass of activity in
‘each of ‘the %Mgnda areag :
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APPENDIX 8. PUBLICATIONS OF THE NATIONAL CENTER FOR PRODUCTIVITY
AND QUALITY OF WORKING LIFE

ANNUAL REPORTS

Productivity in the Changing World of the 1980's: The Final Report
of the National Center forRroductivity and Quality of Worke
ing Life. 1978. Ava11aqle from GPO.

Annual Regort 10 the President and*Congress of the National Center
for Productivity* and Quality of Hork1ng_L1fe. 1977.
GPO #052-003-00519-1, $3.25.

Annual Report to the President and C__gress 0of the National Center
for Proauctivity ‘and Quality of Working L1fe. 1976.
GPO #052-003-00336-8, $1.80.

Fourth Annual Report of the National Commission 0nkProduct1vity
and Work Quality. 1975, (GPO #040-000-0034-7, $1.45. §

Third Annual Report of the National Commission on Product1v1ty.
1974, GPO,"no stock number, 31,30,

Second Annual Report of the National Commission on Productivity.
1973, NTIS #PB263234/AS, $5.50.

First Annual Report of the National Commission on Productivity.
1972, NTIS #PB 263233, $5.50,

EQONOMIC BACKGROUND

Productivity Growth: Purpose, Process, Prospects, and Policy.
1978, Available from the Joint Economic Committee of, the
Congress of the United States,

Prepared by Dr. Solomon Fabricant and submitted as part of
his testimony before the Joint Economic Cemnittee of the Congress
on June 8, 1978. Provides an historical overview of productivity
growth and fluctuations in the Bnited States, examines the process
by which productivity changes, and considers the prospect of pro-
ductivity growth. Also discusses the bread range of policies for
improving productivity and why national policies must ailow for -

. the specific problems of individual ‘Wndustries.

-

Note: GPO = Government Printing Office; NTIS = National Technical
Information Service of the U.S. Department of Commerce,
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AND QUALITY OF HORKING LIFE

ANNUAL REPORTS
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Productivity in the Changing World of the 1980's: The Final Report
of the National Center for Productivity and Quality of Work-
ing Life. 19/8. Available from GPO.

Annual ﬁeport to the President and Congre%s of the National Center
for Productivity and Quality of work1ng Life. 1977.
GP0 #052-003-00519-1, $3.25. :

Annual Report to the President and Congress of the National tenter
for Proguctivity and Quality of Working Life. 1976.
GPO #052-003-00336-8, $1.80.

Féufth Annual Report of the National Commission on Proauctivity
and Work Quality. 19/5. GPO #040-000-0034.7, 51.45,

Third Annual Report of the National Commission dn Product1v1ty
1974, GPO, no stock number, 31.30.

Second Annual Report of tbe National Commission on Productivity.
1973. NTIS #PB263234/AS, $5.50. )

First Annual Report of the National Commission On Productivity.
1972. NTIS #PB 263233, $5.50.

ECONOM1C BACKGROUND

Productivity Growth: Purpose, Process, Prospects, and Policy.
1978. Available from the Joint Economic Committee of the
Congress of the United States.

Prepared by Dr. Solomon Fabricant and submitted as part of
his testimony before the Joint Economic Committee of the Congress
on June 8, 1978. Provides an historical overview of productivity
growth and fluctuations in the United States, examines the process
by which productivity changes, and considers the prospect of pro-
duct1v1ty growth. "Alsd discusses the bread range of policies for
improving productivity and why national policies must allow for
the specific problems of individual industries.

-

Note: GPO = Government Printing Office; NTIS = National Technical
Information Service of the U.S. Department of Commerce.

B-1

t

1o

L




The Future of Productivity. 1977. PO #052-003-00524-7, $3.00.
A Summary of the.Future of Productivity. "1977. Also avail-
able from GPO, .

The outlook for productivity growth in the United States and -
abroad as seen by leading economists and productivity experts.
Presents eight papers: {and summary) prepared for a conference
sponsored by the National Center for Productivity.and Quality -
of Working Life, the Council on International Economic Policy,
and the RANN Program of the National Sc1£nce Foundatﬁon

A Mational Policy for Productivity Imgrovement 1975. Available
from hPﬁ' i )

A statement by the National Commission ‘on Productivity and
Work Quality on mational productivity policy. Oesigned to be the
basis for future efforts of its successor, the National Center
for Productivity and Quality of Working Life

The Role.of Productivity in Controlling 1nflation. 1974. NTIS
 #PB2B389L, $4.50,

Study paper on the causes -0f current inflation. Includes a
sector-by<sector analysis of the favorable impact of. increased -
productivity on rising prices and the genera] hba]th of the
" economy.

Conference on an Agenda for Economic Research on Product1v1tz
1973. GPO #4000-00301, $1.05.

Schoiariy appraisals of what economic research can do to
broaden knowledge of productivity measurement and growth and of,
the impact of cyclica] variation and. productivity change. Re=-*
views knowledge, major gaps, and research priorities-in various
areas.

+

GENERAL INFORMATION

Directory of Productivity and Quality of Working Life Genters.
1978, Available from GPO. A

Lists Y.S. productivity and quality of working life centers,

" with addresses, phone numbers, names of key staff, type of organis
Zation, objectives, programs, publications, and other pertinent
information. Al'so 1ists names, addresses, and directors of foreign
product1v1ty centers.

t
-




Productivity: 1lnformation Resource Dlrectory. 1977. NTIS
3P3282?451AS $6.,00,

Resources for productivity research and solrc
tivity and worklife information, including instituti
tions, publications and bibliographies, research and t
services, specialized guides, indexes and abstracts, automated
data bases and services, and sowces of audiovisual aids., De-
signed to assist labor, management, and-the public at 1arge in
the easy retrieval of this information:

Productivity Centers, Around the w0r1d 1975. Availaple from
NTIS. -

Describes objectives, functions, and operations of major
productivity centers, including members of the European Associa-
tion of National Productivity Centers (Belgium, Bulgaria,
Czechoslovakia, Demmark, France; West Germany, Greece, Hungary,
Iceland, Ireland, Italy, Luxemburg, theNetherlands, Norway,
Portugal, Spain, Turkey, and Yugoslavia) ‘and South Africa.

- Suggests reasons for their continued-growth and influence.

, PUBLIC SECTOR

4

Improving Productivity: A Self Audit and Guide for.Fédera1
Executives and Managers. 1978. Available from GPQ.

Handbook for Federal executives and managers on how to deal
with productivity issues, Assumes an awareness of the necessity
for and desire to achieve greater efficiency and effectiveness.
Designed to help build productivity improvement into the manage-
ment procass by helping managers to determine where they are,
where they want to be, and how to get there,

\ } .
Total Performance Management:. Some Pointers for ‘Action. 1978.
Available from GPOQ, .

Describes TPM, a method for measuring not only the produc--
tivity of public agencies in traditional, quantitative terms, but .
also in terms of how satisfied employees are with their jobs and
how satisfied citizenssare with the services public agencies pro-
vide. TPM involves empioyees in a bottom-up effort to solve
problems and eliminate shortcomings. The objective is a more

T effective work force which delivers better services to the
community. . . {




( ) .
Employee Attitudes and Productivity Differences Between the Public
and Private Sector. 1978, Available' from GPO. :

A comparative analysis of public and private sector employee
attitudes on factors affecting their work and the effectiveness
of their organizations. Based on past demonstrations of the posi-
tive correlation between an employee's perception of an organiza-
tion's performance and the actual performance of that organiza-
tion. Identifies areas of potentla] interest to public sector
managers and employees.
Imgrov1_g_Gove;nmenta1 Productivity: Case Studies. 1977. GPO
1=§05£-003-00352 -8, $2.20.

v Case studies of diverse efforts by city, county, and State
governments tb improve productivity. Describes how some officials
approached productivity improvement, found and/or organized their
wesources (people), and achieved or failed to achieve their ob-
Jectives in the compiex enviromment of pubiic services.

Managing Inspections for Greater Productivity. 1977. GPO
#052.003-00345-7, $1.40." co. .
0f fers inspection manggers and analytical staff practical
ideas which can be modifieggand adapted to specific local situa-
tions and used in supplementing their own efforts at productivity
improvement. - The report resulted from a conference on improving

productivity in inspection services.

Guide to Productivity Improvement Projects: 1976. GPO
#052-003-00181-1, $2.10, * . -

Prepared by the Internatfional ,City Management Association.
Demonstrates many and various approaches and techniques ysed -by
Yocal governments to improve productivity. Organizéd by functions,.
such as energy conservation, general administration, inspections,

. parks and recreation, pub]ic safety, public werks, etc.

Emb]oyee Incentives to Improve State and Local Government
Productivity. 1975. GPO #052-003.00080,. $3.05.

Describes different empfoyee inCentive programs use
and local governments. Reviews a sampling of these pro
boffers guidelines on their implementation.




Labor-Management Committees in kfie Public Sector: Experiences of
tight Committees. 18/5. Available from GPO..,

A guide to initiating l1abor-management committees -in the pub-
lic.'sector to improve employee morale and productivity. The eight
Joint committees which are described are in Yocal governments and
Federal agenc1es
Improving’ Mun1c1pal Productivity: Work Medsurement for Better

Management. 19?5 Available from GPO.

An-ajd for managers and staff analysts in understand1ng con- ‘-
cepts and application of work measurement techniques. Describes
uses and benefits of these techniques in municipal functions and
.iNustrates how they have enhanced local government productivity.
The Status of Productivity Measurement in State Government: An

Initial Examination. 1975, NTIS #SHRO000422/LLC, $10.75.

The first survey made of the perception of State budget offi-
cers of productivity and effectiveness meaSures. Examines tﬁé ade~
quacy of product1v1ty ‘information available regulaP]y to public
officials. - e

Py
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So, Mrs Mayor, You Want to Improve Product1v1§x 1974. GPO
’ #5203-00049, 81,25, .7 . T

-

, 'Guidelines for the chief executive of any government entity

for implementing a productivity improvement program. Covers union,
participation and public understanding. Describes an approach to
ofrtaining and organizing the analytical resources required to rea-
- 1ize the ful potéﬁf?al of a productivity improvemént program

Imprav1ng Municipal Product1v1ty The Detroit Refuse Colleftion
' Incentive PThn 1974, NTIS #PBZ83894 $4.50.

Describes an experimental productivity bonus system for sani-
tation workers. The plan provides for sharing of the savings
gained through productivity improvements between thg city and the
emploVees

- . 2
Imgrov1ng Productivity in Solid Waste Collection: A Brief for
Electéd 0fficia1s. 1973, GPO #052-00081-4, s 50.

" How «elected off1c1a15 can assess the productivity of resi-
. dentfal solid®wasfe collection systems. Identifies ‘improvement
techniques tried in selected jurisdictions.
e :

-

Ty,




Opportunities for Improving Product1v1ty in Solid Naste Collec-
“tion. 1973, Available from GPO.

Report of the So11d Waste Management Advisory Group. Iden-

‘ 't1fles common problems” affecting residential solid waste collec-

, tion systems and offers suggestions for improving and measuring
the productivity of this function.

Improwing Police Productivity: A Brief for Elected 0fficials.
1973. Avai]able from GPO. )

“Subtitled MOre for Your Law Enforcement Dollar. How elected
officials can assess the prbduct1v1ty of police services. Iden-
tifies improvement technlques tried in selected Jurisdictions.

OppOrtun1tles for Improving Productivity in PO]ICE Services.
1973, NTIS #PBZ82030?AS $6.00.

RepOrt of the Advisory Group on Productivity 1n Law EnfOrce-
ment. ¢ Identifies productivity-related issues within patrol, crime
prevention, and human resources; explores the potential for more
pgecise measures; and provides exaﬁp1es of improvement techniques.

The Ningsgfgad,cdnfegence Product1v1ty in State and Loca%
Government. 1973. Available from NTIS.

Identifies major barriers to 1mprov1ng-productivity in State
\ and local government as viewed by 50 key governors, mayors, city
managers, and county executivesﬁ(

Improving Productivity and Productivity Measurement in Local
. Governments. 1971, Ava11able from GPO.
,
Wide variations in the basic costs of running local govern-
ments indicate that some 1oca11txes are using more effective methods
than others to provide serv1ces at lower costs .

INDUSTRY

MeaSur1ng Productivity in the Construct1on Industry. 1975,
Available from GPO. :

The views of influential 1ndustny, government, and’ academic
authorities. Isolates factors. affect1ng productivity in various
segments of the cohstructipn ‘industry. Suggests possibie solu-
! tions to problems Of measuring product1v1ty in so diversified
a sectgr of the economy.. e .

¥




Opportunities for Improving Product1v1ty in So1ld Naste Collec-
~ tion. 1973, Available from GPO.

Report of the "Solid Wasie Management Advisory Group. Iden-
t1f1es common problems affecting residential Solid waste collec-
t1on systems and offers suggestions for improving -and measuring
" the produqt1v1ty of this function.

Improang Police Productivity: A Brief %or Elected Officials.
1973, Avai]ab]e from GPO.

Subtitled More for Your Law Enforcement Dollar. How elected
officdals ¢an assess the product1v1ty of police services. Iden-
tifies improvement techniques tried in-selected jurisdictions.

' Opportunities for Improving Prodiictivity in Police Services.
© 1973, NTIS #PBZ82030/AS $6. 00. i B}

Regort of thé Advisory Group on Product1v1ty in Law Enforce-
ment. Idenfifies préductivity-related issues within patrol, crime
*prevention, and human resources; exp]ﬁnes the potential for more
prec1selmeasures and provides examp?es of improvement techniques.

The Wingspread Conference: Product1v1ty in State and Loca1
Government. 1973. Available from NTIS.

Identifies major barriers to improving-productivity in State
nd local government as viewed by 50 key governors, mayors, city
managers. and ¢ounty eXecutives.
PR '
Improv1ng Productivity and Productiyity Measurement in Local °
: Governments. 1971. Available'from GPO.

Wide variations inthe basic costs of -running local govern-
ments indicate that sdme leocalities are using more effective methods
than others to provide Services at lower cdsts.

'|.-.

INBUSTRY
[ 5T
Measurlng Productivity in the Construction Industry. 1975.
Available from GPRO. :

.~ The views of influential industry, government, and academic
authorities. Isolates factors affect1ng "productivity in various
. segments of the construction industry. Suggests posslble solu- ,
- tions to problems.of measuring ﬁroductiv1ty in so diversified
-+ a sector of the economy. . .

i
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Keeping Railroads on Track. 1975. GPO #052-003-00079, §.55."

Based on Improving Railroad Productivity, the final report of
the Task Force on Railroad Productivity. Suggests innovations in
corporate structures and freight handling procedures to improve.
service and make the railroads run profitably without 1arge infu-
SIons of new capital or public monies.

. /
Improving Railroad Rroduct1v1ty. 1973. NTIS #PB282980/AS, $12.50.

Final report of the Task Force on Railroad Productivity. Con-
cerned with railroads as transporters of freight. Considers some
actions the Federal Government might take «<in concert with the
industry to make the Nation's railroads once more efficient, com-
petitive, and profitable.

Backhaul.in Food Distributiod. ~ 1975. "Available from GPO.

Describes backhauling--permitting trucks to carry profitable
1oads on return trips--which could eliminate waste and increase
productivity. Up to $100 million in annual savings couid accrue
from more efficient scheduling of the trucks used to transport
processed foods. -

Y

- Producttiyity in the Food Indystry. 1973, Available from GPO.

JSurmary of the reggrt by the Food Industry Task Force. Sug-
gests that the many oﬂﬁgrtun1t1es for productivity increases can
be realized only through the concerted efforts of all segments of,
the industry.

L]

Productivity in the Fishing Industries. 1973, Available frOm GPO.

Based on the report by the Seafood Panel of the Food lnduétry
Task Force. Outlines barriers to and opportunities for improving
prodiction and productivity of the Y.S. fishing industry.

!

- z’

TECHNOLOGY AND MANAGEMENT

New Technologies and Training Jn‘Metalworking. 1978, ‘Available
from GPO. _ .

Revfews the ro1e of technologicat factors and the training
required to adapt to new technologies in metalworking, an"economi-
cally critical area because of the metalworking sector's signifi-.

cance to other manufacturing industries; the apparent lag in in-
troducing numerically controlled machines in the United States;




-
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and potentially impressive p?oﬂuctivity~gain§ through a large-
scale shift to newer technologies. "Contains four case.stidies.

;@provinﬁ Produciivity Through Indus%ry and Compaﬁy Measurement.
Series 1. 1975, Ava1Tab1e from GPO.

Describes programs in fﬁve compan1es chosen from different
industries for diversity in size and’ type of operation. Covers .~
how productivity efforts were organized and what was accomplished,

3ﬁproving Productivity Through Industry and Company Measurement.
Series 2. J1976. _GPO #040-000-00372-0, $1.45.

Includes papers-given at a seminar for trade and professional
assoc1at1on executives. - Covers productivity measurement in com-
panies, 1ndustr1es, warehou51ng, and research. Also describes a
Canadian experiéence;s. PR ‘

-y

%

The Uniform Tire Grading System: A Case Study of the Government
Requlatory Process. 1978. Avai]ab]e_from GPO.

Describes an apparent failure of regulation to set tire qual-
ity standavrds. Demonstrﬁtes _how the $ame regulatory process worked
quickly and” effqpt1ve1y when safety was -tnvoived but was unabie to
resolve the quality issue. Suggests that the system breaks down .
and adversely affects productivity.when it attempts to. deal with
issues which do not merit regu1atjon and inﬂustry‘effort

Synopsis of a Methodological Appreach for Use in Assessing Impacf
of Government- Regu]atlon pf the Steel Industry. 1978, Avail-
able from GPO, . e

&

. . I
De;cribes the poténtiaT bene#its in reaching effective regu-
latory decisions which could result from-a well-constructed indus-
try study, provides insights into how previous studies tried to ;
decument the impact of EPA, OSHA, -and other regulations on the /

!

steel industry; and suggesfs the criteria and requirements of a /

sound methodology for an-i dua}ry‘%tudy.




LABQB MANAGEMENT COMMITTEES

Starting a Labor-Manageme t Comm1ttee in You? 0rgan1zat1on Some’
Pointers for Action. }9?8. GPQ #052-003-00559- 0, $2.30.

Guide for labor and management representatives- in establishing
joint committees in plants dnd companies. Discusses how committees
are formed to foster greater cooperation through an open exchange
of ideas outside the formal colIectnve bargaining process and in a
nonadversary env1r0nment.

%

Establishing a Commun1tywqde Labor-Maﬁagemént Committee.. 1978,
GPO #052 003-00564-6, $1.70. .

Gui de for commun1€?es or geograph1ca1 areas n estab11;h1ng
1abor-management committees or councils, to retain,-strengthen,
and expand existing industry and bolster the employmént base.
‘Describes experiences of selected communities in forming and
aperating such committees.,

Recent In1t1at1ves in Labor-Management Cooperation. Volume I,

1976, NTIS #PBZ81704/A5, $6,00. Volume 1, 1978, GPO

052-003-00554-9, $2.75% -

Based on case historiés of labor-management committees and
discussions from a series of conferences on recent initiatives.
“Participating were workers and managers involved in cooperative:
activities. Describes practical day-to-day experience$ in start-
“ing committees and examines benefits frpm and prob]ems associated
w1th cooperatlve efforts. '

A Summary of the Role of Th1rd Parties ‘in-Labor-Management Coopera-
tive Endeavors. 1978. GPO #052-003 00558 1, 52 20.

A review in operat1ona1" terms of the ev01v1ng part1c1pat10n
- by independent third parties in cooperativé endeavors, such as
deve10p1ng new programs, activities, or practices, or in explor-
ing future contract provisions. Descr1bes how Ehird parties can
encourage a prob]em-sb?v1ng process between, 1abor and management
rh1ch accommodates both para]]el and opposing interests.
ar ¥
firectory of Labor-Management Commitiees, Second Edition, 19?8.
GPQ #052-003-00522~1, $4.00.

Describes 215 joint committees in companies, plants, indus-
tries, geographical areas, the public sector, and those set up ——
undér the Scanion Plan or other gains-sharing plans. Includes
data on emp]oyers and unions, founding dates, contract obliga-

. t10n5, and issues covered. Threg 1ndexes--by type of committee,
companies, and winions,’ ’ ’
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- A Plant-Wide Produﬁtivitx Plan in Aqtion: Three Years of ‘Expe-
rience with the Scanlon Plan. |1975. Available from GPO.’

*«  Describes the Scanlon Plan andlits impact-on productivity at
DeSoto, Inc., a-large manufacturer gr'paint, over a three-year
period. Results showed productivity gains-as high as 41 percent,
and high levels of satisfactioh with the pian on the part of poth
management and workers, Factors affecting worker acceptance gf .
_the plan are analyzed. : *

r—— »
I~

Labor-Management Proauctivitj Commnittees in-American Industry.
. 1975, Available from GPO. ’

Reviews the 1imited U.S. experience wﬂth joint labbr-management

< 7 committees in dealing with production and rielated problems. Traces

~—Commjttees set up in the 1920's=and 1930's, the World War Il and %
postwar experfence with the Scaplon Plan and committees in govern-
ment,.and recent 1n1§;3tives An basic steel, retail food, trucking,
railroads, and other areas. . -

1

Labor-Management Committees in the Public Sector: Experiences
-of Eight Committees. (See PUBLIC SECTOR, above.) i .

Employment Securft9 and PYant Productivity Committees in the Steel
- T'Industry. 1974, Available from GPO.

A presentation by I. W. Apel, former President, Urkited Steel-
-workers of America, and former board member of the National Center
for Productivity and Quality of Working Lifé., Describes 1abor and .
management experiences in the steel industry with the Employment
Security and Plant Productivity Committees Which raised produc-
tivity levels and provided the foundation for the historic Experi.

-

mental Negotiating Agreement of 1973.

( " JOB SECURITY

Productivity and Jop Security: Case Studies of Cont%nuiug Educa-
tion for Engineers, Technicians, and Managers.

. #052-803-00529-8, $1.90. ,

~ i

* Pennsylvania. Traces the experiences of workers who undgrgo coh-
tinuing education and training related to the jobs they /do or
are likely to do. Addresses problems of skill "obsolestence"
and the costs extracted in poth humaqiﬁnd economic ter
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Productivity and Job Security: Attrition--Benefits and Problems.
U 1977. GPO #052-003-00435-6.

Three case studies on job security-as a prerequisite to gain-
ing employee cooperation when innovations for productivity in-
creases are introduced. Cases include the atfrition clause at
the New York Times Company, involving the.New York Typograph1cai '
Union No. 6; craft-unification through 1abor-management coopera- @
tion in the Alcoa Tennessee, facility of the Aluminum Company of
America, with the United Steelworkers of. America, Local 309; and
the agreement between Huntington Alloys, Inc. and Local 40 of
“the United Steelworkers of America to replace an individual
incentive system with a Scanlon-type companywide group incenttve
system Py
Productivity and Job Security: Retraining to Adapt to Technologi-

cal Change. 1977. GPO, no stock number, $1.40.

Five case studies on retraining as a means of protecting the
Job security of -workers affected by technological change. Four
of the studies deal with privately sponsored retraining; the fifth
concerns retreainifg in local government. Cases include a fouhdry;
the Wickliffe Mill of Westvaco, @ major manufacturer of paper and b
packaging, with the United.Paperworkers International Union; the
program of the Chicago Graphic Arts Institute, a joint employer- ~
union operated training institution; the AIRCO Technical Institute
of Baltimore welders program; and the tra1n1ng program for hous1ng
1nspectors in Detroit and other cities.

QUALITY OF WORKING LIFE - ,

Altérnatives in the World of Work. 1976. Available from GPO.

Highlights from Senate hearinds and a national conference on
organizing work to improve the quality of working lifa and pro-
ductivity.  The hearings were titled Changing Patterns of.Work
in America, 1976, The conference was called Implementing Alter-
native Work Patterns: Some Public and Private Sector Experienceés
with.Flexible Working Hours and Part-Time Employment. .
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Productivity and Job Security: Attr1t10n——Benef1ts and Problems. -t
19?7__ GPO #052-003-00435-6, ) - :

Three case studies on job securityras a prerequ1sute to gain-
* ing employee cooperation when innovations for productivity in-.
creases are intrpduced. Cases incTude the attrition clause at
. the Rew York Time$ Company, involving the.New York Typograph1e§yﬁ_jj>
. Union No. 6; craft unification through 1abor-management cooper’
tfon ih the Alcoa, Tennessee, facility of the” Aluminum Company of
America, with the United Steelworkers of America, Local 309; and
the agreement between Huntington Alloys, Inc. and Local 40 of
“the United Steelworkers of America to ‘replace an individual’
1ncent1ve system w1th a Scan]on—type companyw1dé group 1ncent1ve
system. :
Product1v1ty and Job Securityy 'Retrainiqg to Adapt to Technologi-
cal _Change. 1977. GPO,/no stock number, $1.40.

F1ve case studies qn ve raining as a means of protecting the

\job security of workers affefted by technological change. Four

f the studies’ dea1_w1th prijately sponsored retraining; the fifth

ncerns, retreaining in Tocgl government. Cases inciude a foundry;
the Wickliffe Mi1l of Westvaco, a major manufacturer of paper and
packaging, with the United .Paperworkers International Union; the
program of the Chicago Graphic Arts Institute, a joint employer-
union .operatéd training institution; the AIRCO Technical Institute
‘of Baltimore welders qugr m; and the training program for hous1ng
inspectors in Detroit an ether cities, :

' . QUALITY OF WORKING LIFE

Altérnatives in the World of Work. 1976, Available frog GPO.

HighTights from Senate hearings and a national conference om
organizing work to improve the quality of working life and pro-
ductivity. The hearings were titled Changing Patterns of Work
in America, 1976. The conference was cdlled Implementing Alter-

' native Hork p tterns Some Public and Pr1vate Sector Exper1ences
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APPENDIX C. - STUDPES, RébORTS, AND'ARTICLES PREPARED FOR THE CENTER-

! £
b

STUDIES AND REPORTS

a*
o ‘ !

PUBLIC SECTOR - ' N .

-

Descriptive Information on Selective Fire Indicators. .1978. 'Pre- °
pared by the Denver Regiona] Council of 60vernments

Descriptive Information on Selective Police Ind1cators 1978. Pre-
pared by the Denver Regjona] Council of Governments.

Improving Productivity and Quéﬁity of Workiife in the Public Sector:
Pioneering Initiatives in Labor-Management Cooperatigm, A Sec-
ond Report on "Project Network." 1978. Prepared by the Manage-
ment and Behavioral Science Center, The ¥harton School, Univer-
sity ‘of PennSyl%Fnia

Keeping Your Automotive Fleet on the Move, for Government Managers
and Elected Officials, A Guide to Assess1ng Fleet Management
and Maintenance Performance 1978: . Prepared by john S. Thomas,
National Center for Productivity and Quality of Working Life.

Marketing: A,Creatéve Approach to Citizen Participation in-Govern-
ment, A Report by the Public Sector Committegqy of the National
Center for Productlvity and Quality of Working Life. 1977.

A National Policy for Productivity Improvement im State and Local
Govérnments A Statement by the Public Sector Committee of the
, National 6Enter for Productivity and Qua]zty of Work ing4AT es
1976 .

Performance Measurement for North Carolina Communities, Volume One, '
-~ Fire Protection. 1978. Prepared By the Research Triangle In-
stitute and-the N.C. Department of Natural Resources and Com-
‘munity Deve]opment--Communzty Asszstance D1v151on

Performance Measurement for North Carolipa Conmun1t1es, Volume Two,
iminal Justice. 1978. Prepared by the Research Triangle In-
itute and the N.C. Department of Natural Resources and Com-

munity Deve]opment--Commun1ty Assistance Division.

Siudies and reports are available from NTIS (U.S. Department
of Commerce National Technical information Center)

-




Performance Measurement for North'Carolina Commun;t1e§iFV01Ume Three, .
Street Maintenance., 1978. Prepared by the-Research Fridngle
Institute and the N.C. Department of Naturali~“Resources and-Com~
munity Development--Community Assastance DJV151on T .

Performance Measurement for North Carol1na Communit1es “Yolume Four,
Solid Waste Collection. 1978.- Prepared by the Researdﬁ Tri-
angle Institute and the N.C. Department of Natural Resources
and Community Deve]opmegt—-Commuoity Assastance Division.

_(z"

Performance Workshops on Fire,: .Police,, San1tation, Roadways, Child

« Health Services. 1978, Prepared by the Council on Municipal
Performance oo »

Prob]em;\of State and Loca1 Government Productivity. Improvement and -
the Federal ASsastance Programs 1977. Prepared by The Na-
t1ona1 Center for- Product1v1ty ana‘Qua11ty of working Life.

-Processed Data on Management Ird3 cators. 1978, Prepared by the
Denver Regional Counc11 of overnmentsf -
Productave PubLic Management 1976 ﬁPrepaneo’by Chauncef Be]} and
Associated, Inc. o P o 5 -
Productivity’ Improvement in Federql F1e]d jnspect1on Servaces
. 1978 Prepared by Product1v1ty Management Associates, Inc.

Productavaty lmprovement in Federal Grﬁpt and Loan Adm1n1strat1on
Activities. 1978, Preparéﬂ*by P odugt1vrty Management Associ-
« ates, Inc., ) Lo

i Project Network, the erse Network Conferencé 1978. Prepared by
" the Management and Behavioral Scienqe'tenter The Wharton,
School, University of, Pennsylvania
Report -on the Subcommittee on Public Emp]oyees of the PublicSector
Committee ;of.the Nationa1 Center for Product1v1ty and Quality
of Horkang Life 1976 . ’

“%pu Wouldn't Beﬂieve What We Had To Go Through...," for Government
7  Mdnagers and Elected, Offacsals A Guide to Assess1ng Relation-

" ships with Citizens, Prototype Self-Assessment Guide. 1978.

* Prepared by Chauncey Bell and Associates, Inc. .

-




INDUSTRY

Analysis of Critical Issues in the U{S;,Shipbui1ding Industry.
' 1978.- Prepared by Pugh-Roberts Associates, Inc.

Construction I[ndustry Productivity Forum/Workshop, Final Report.
1978 Prepared by Kellogg Corporation.

Cooperat1ve Controil Systems for’Improv1ng Construction Productivity.

*1978. " Prepared by Department ‘of Civil Engineering, School of
Engineer1ng, Massachusetts Institute of Technology.

A~

Data for Measuring Production, EmpToyment and Productivity in the
Men's Tailored Clothing Industry, Final Report. 1978 Pre-
pared by Kramer Associates, Inc. -

Incent1Ves Creat1ve Leadersh1p, "and Capital Investment Increase

Steel Foundry's Productivity. 19787 Prepared by the dationai

Center for Prodﬂct1v1ty and Quality of Horking Life.

Perce1ved Impact of Federa] Laws and/or Regulat1ons on Productvvity
Innovatjon in_the Food Distribution.Industry, A Fact Finding
Study. 1978. Prepared by Donald J. Bowersox and Robert M,
Monczka. . IR

Study to Identify Attitudes of” the Food Distribution Sector Relat-
‘ ing to Distribution Research by the USDA. 1978. Prepared by
Halter Frederick“Friedman and Co., Inc.

{Use*of Automated Ident1f1cat1on.Techno]ogy by a Food Products Manu-
facturer and a Durables Distributo The Standard Shipping
fontainer Symbol and Grocery Distribution. 1978. Prepared by
Distribution Codes, Inc.

CAPITAL ) ¢
Preliminary Assessment of Capitél Formation Issues (Aluminum, Chem~
icals, Electric Utilities, Paper and Allied Products, Stee])

1978. Prepared by Management Analysis Center, Inc.

.

TECHNOLOGY

A Cross Country Comparison of Public Policy and Technoiogical Inno-

vation: A Brief Overview. 1978. Prepared by Arthur Gerstenfeld,

Department of Management, Worcester Polytechnic Institute.
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INDUSTRY

. 4 .
Analysis 'of Critical Issues 'in the U.S. Shipbuilding Industry.
1978. Prépared by Pugh-Roberts Associates, Inc.

Construction Industry Productivity Forum/Workshop, Final Report.
. 1878, Prepared by Kellogg Corporation.

Cooperative Control Sysiems*for‘lmproving Construction Productivity. \\“-
"1978;  Prepared by Department ‘of Ciyil Epgineering, School of
Engineering, Massachusetts Institutg of fechnology.

Data for Measuring Production, Employment and:Productivity in the
Men's' Tailored Clothing Industry, Final Report. 1978. Pre-
pared by Kramer Associates, Inc. .

Incentives, Creative Leadership, and Capjtal fnvestment Increase

Stee) Foundry®s Productivity. 1978, Prepared by the National
Center for Productivity and Quality of Working Life, ! -

Perceived Impact of Federal Laws and/or Regulations oniProductivity
Innovatjon in the Food Distribution_Industry, A Fact Finding
Study. 1978. Prepared by Bonald J. Bowersox and Robert M.

_ Monczka. - !

Study to Identify Attitudes of the Food Distribution Sector Relat-
ing to Distribution Research by the USDA. 1978. Prepared by
Walter Frederick ‘Friedman and Co., Inc.

B R * f .

" Use.'of Automated Identification Technology by a Food Products Manu-
facturer and a Durables Distributors. The Standard Shipping .
Container Symbol and Grocery Distribution. 1978. Prepared by
Distribition Codes, Inc.

CAPRTAL L , , )
Pre]imiﬁary AsSessment of Capité? Formatibn Issues {Aluminum, Chem-
. icals, Electric Utilities, Paper and Al1ted Products, Steel).

* 1978, Prepared by Management Analysis Cénter, Inc.

4 . t
TECHNOLOGY

A Cross Country Comparison of Public Polity adﬂ'TechnoiogiC&] Inno-"
vation: A Brief Overview. 1978. Prepared by Arthur Gerstenfeld,
Department of Management, Worcester Polytechnic Institute.
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* Flexible Manufacturing:Systems in the Fedéral Repdb11c of Germany
(BRD). 1977. Prepared by G. K. Hutchinson, Management Re-
search Center, Un1ver51ty of N1sc0ns1n

Flexible Manufactur1ng Systems in the German Democratic. Republic-
(ODR). 1977. vpPrepared by G. K. Hutchinson, Management Re-
seareh Center, University of Wisconsin. .

 Flexible Manufacturing Systeﬁs in Japan. 1977. Prepared by 6. K.

Hutchinson, Managegient Research Center, Unwer/;ny of msconsm.

Formilating Public Policy to Improve Product1v1ty Through Technolog- 71
ical Innovation., 1977. Prepared by Robert W. House, Robert T.
Nash, and Robert S. Goodrich, Technology and Public PoliCy Pro-
gram, School of Engineering, Vanderbilt University.

Improvtng Industrial Product1v1ty ard Technological Capabilities:
Needs, Problems and Suggested Policies. }938 Prepared by -
Bela Gold, Research Program in Industrial Economics, Case West-
Ern Reserve University.

Industry-University Conference on Product1v1ty Improvement, Provo,
Utah. 19?8 Prepared by Arthur Gou]d Lehigh University.

Mach1nery Manufacturer Improves Produyctivity Through Group Techno]-'
ogy. 1978. Prepared by the National Center for Productivity
and Quality of Working Life.

Productivity Improvement anough Enhanced Technological [nnovation,
A Policy Statement by the Nat10na] Center for Product1v1ty and
Quality of L1fe 1978.

Report on NTH- S1ntef Trondheim, Norway, Site Visit., 1978. Pre-
pared by G. X Hutch1n50n Management Research Center, Univer-
sity of Wisconsin. ' ’

. Ao s \

A Review of Critical Factors Affecting Technological Innovation and
Somme Policy Implications. 1978._ Prepared by Alok K. Chakrabarti ™
apd Associates. ..

Technological Innovation Position Paper. 1978, Prepared by James D.
Hlavacek, Graduate School of Business Administration, Rutgers
University.

The Use of Numerical Control Technology in Small Metalworking Plants,
Final Report. 1978. Prepared by IIT Research Instituté,




- REGULATION

*A Methodological Approach for Use in Assessing Impact of Government
, Regulation of the Steel Industry. 1977. Prepared by Policy
Models, Inc. “

Proceedings...Natjonal Conference on Regulatory ﬁeform.. 1976. Pre-
pared by the Center for Policy Process and the Nationgl Center®:
for Productivity apd Ouality of Working Life. -

J

Reduc1ng Unemploymert, ThroughlPr1vate Pubtic Enterprwse Creation.
1978.. Prepared by the Nadtional Center for Productivity and
Qual1ty of working Llfe.}-

A1l The Government We Pay For. 1977. Priepared by Chauncey Bell and
Associates, Inc.

MANAGEMENT AND EDUCAT ION

Productivity for-Business: An Instructional Progrém, Evaluation and
Summary Report., 1978. 'Prepared by Mary Ann.Sadio, Niagara_,
Comunity College., . .

L}

LABOR MANAGEMENT AND QUALITY OF NORKING LIFE \l T
*+n§?ﬁtutlona! Views on the Quality of Working-Life. 1977. Prepared
by Nead Q. Herrick.

Y

Issues and Trends in Income and Emp]oyh&nf Security. 1978, Prepared
by Clint Bourdon, Harvard Business School. s

Labor-Management Programs in the Construction Industry. 1978. Pre-
pared by the National Center for Produtt1v1ty and Quallty of
work1ng Life.

Report on Union Issues and the Quality of Working Life, 19?33 Pre-
pared by the Center for Quality of Working Life, Institute of
Industrial Relations, University of California, Los Angeles.

Symposiur on “Work In America:_ The Decade Ahead." 1978. Cospon-
sored by Work in America Institute, Inc. and the National Cen-
ter for Productivity and Quality of working Life.




CENTER-SPONSORED PUBLICATIONS '

Enhancing Productivity in the Public Sectur <A Pr1mér for Citizen
Interest Groups. John M. Hemphill, Jr., Boise.Urban Ubservatory.

Guide to P;o&uctiv§ty lmprOvemeﬁt Projects. After three ¥ears oﬁ
Center funding, thbe International City Management AsSociatio
now publishes the Guide on a self- support1ng,.subSCr1pt1on

bas¥s. -ﬁéﬁﬁép’ . ;

" "Improving Productivity for Better Service Delivery: A View from
the Council.Chamber.” Management Information Service Repdrt.
June 1976, Interpational City Management Association.
New Developments in Productivity Measurement. Fortﬂ%?m1ng in 19?8.
National Bureau of Economic Research.

ety . L8 - ¥

¢ . o
Practical Management for Producfivity. John R. Hinrichs., Forihcom-
~ing in 1978, Work in-Americe Institute, Inc.

Productivity in Local Government. Frederick D'R. Hayes. With sup-
port from the Ford Foundation. 1977, 'Lexington Press. .

Public Productivity Review., 1976. Bibliography on public sector
productivity compiled with help of Center staff. Center for
Productive Public Managémgzﬁﬂ John Jay Co]]ege of Criminal
Justice, '

Municipal InnOvations 9, "The Municipal Price Index." May 1976.
Management Information Service, Internaticnal City Management
Association. .

1

ARTICLES ’

Batt, William L.- Jr. and Edgar Weinberg. "Labor-Management Coopera-
tion Today." Harvard Business Review. January-February 1978.

Hayward, Nancy S. "The Productivity Challenge." Public Administra-
tion Review. September/October 1976. American Society for Pub-
Tic Administration. el

"The Productivity Challenge," in Current Issues in
Public Admpinistration, frederick S§. Lane, ed. 1978. St.
Martin' s’f?ess. '

"The Product1v1ty Challenge " in Management of Public
Sector and Nonprofit .Organizations, Cuttis J. Tompkins and L. E.
Grayson,“eds. 1978. Holden-Day, Inc.”




' and George Kuper. “The Naiiona] Economy and~ﬁroduc-
tivity in Government." Public Administration Review. January/
February 1978. American Society for Public Administration.

; >B*Productﬂvity ImpPOvement in the Puplic Sector.”
State an cal Government Finance and Financ%al Management :
ATompendium of Current Research. August 1978. Municipal
Finance Officers Assoc1at1on. : AP

-

Kimzey, Char]es H. and C. A. ﬁnderson. “Engineering Education's Re-

sponsibility for Improving Productivity.” Engineering Education.
November 1978, - .

»

Kuper George H. “Labor- Management Counczls . No One LDses.-
Defense  Management Journa]. April 1977.

.

, “Product1v1ty wash1ngton Update 1977." Industrial
Engineering. September 1977. .

“éhe uual1ty of Working Life.” Part of "A Salute
to American Workers." Enterprise. September 1977. 'Nationdl
~ Association of Nanufactdﬁers. ‘ S

, -"Gap 01051ng on U.S. Product1v1ty Lead Among ha.
tions.” Professional Engineering. NOveE?er 1877, -

“Develapments in the Quality of working Life."
Labor Law Journa]. December 1977, ~ Le
-~ ' Yo .
Pascale, R1chard Tenner. "Zen and the Art of Management. Harvard
Business Review. March-April 1978.

Thomas, John S. "Demand Anatysis: A Powerful Productivity Improve-
ment Technique." Public Productivity Review. Spring 1978. /{
Center for Productive Public Management, John Jay College 0f:
Criminal Justice.

. . -
"Government Accountability--For What?" Public Pro-

ductivity Review. December 1975. C(enter for Productive Public
Management, John Jay College of Criminal Justice.

-

Netnberg, Edgar. “Labor-Management Cooperation: A Report on Recent
[nitiatives." . April 1976, Monthly Labor Review. U.S. Uepart- -
ment of Labor. T

"Tﬁe Federal Role in Impr0v1ng Productlvzty.“ Pro-
fessional Engineer. ﬁpﬁ11 1977. )

';l's
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? "Meeting the Prodictivity Chaklenge” (working title).
Spectrym. Forthcoming 1978, Institute of ETectrical and Elec-
tronics Engineers, I :

. lager, Robert) "Mapaging Guaranteed Employment.“,«Harvérd Business
Review, May-June 1978, ‘ -
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APPENDIX D. BOARD OF DIRECTORS, FORMAL_COMMITTEES, AND PANELS

BOARD OF DIRECTORS*

Nelson A. Rockefeller, Chafrman’ ; '
Vice President of the United States
1. W. Abel - “ . ‘<

President, United Stee]workers of America

*

Donald C. Burnham '
Director-Officer, Westinghouse Electric Corporation

Berkeley G. Burrell -
s -President, National Business League

Edward E Carlson v
.Chairman and Chief Executive Officer, UAL Inc.

C. L. Dennis .ot ‘ ,
International President., Brotherhood of Railway, Airline, Steamship Clerks,
Freight Handlers, Express and Station Employees :

John T. Dunlop v
Professor, Harvard Business Schpo]

" Daniel J. Evans *
Governor of Washington

Frank E. Fitzsimmons . _ ’ 4
President, International Brotherhood of Teamsters

Gaylord Freeman
Honerary Chairman, First National Bank of Chicago .
P * T
- Robert A. Georg1ne
" President, Building and Construct10n Trades, AFL- Cio

4
Andrew E. Gibson

President, Maher Terminals

James E. Holshouser, Jr. — .
Governor of North Carolina '

*. Titles and affiliations are as of January 20, 1977, when the Board -of
Directors resigned in accordance with Title II Sec. 202(b)(1)(a) of
Public Law 94-136.
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APPENDIX D. BOARD OF DIRECTORS, FORMAL COMMITTEES, AND PANELS

E

BOARD OF DIRECTORS* '

Nelson A. Rockefeller, Chairman
Vice President of the United States .

I. W Abel -
President, United Steelworkers of America

kS

Donald C. Burnham
Director-Officer, Westinghouse Electric Corporation

f

Berke]e;~G. Burreli .
_President, National Business League

Edward E. Car"lson - ) s
Chairman and Chief Executive Officer, UAL, Inc.

C. L. Dennis
International President, Brotherhood of Railway, Airline, Steamsh:p Clerks,
Freight Handlers, Express and Station Employees :

John T. Dunlop v
Professor, Harvard Business Schpo]

"Daniel J. Evans
Governor of Washington

Frank E. Fitzsimmons _
President, International Brotherhood of Teamsters

Gaylord Freeman
Honorary Chairman, First Naxional Bank of Chicago

Robert A. Georg1ne
President Building and Construct1on Trades, AFL-CIQ

A
Andrew E. Gibson

President, Maher Term1ﬁa15

L]

James E. Holshouser, Jr.
Governor of North Carolina

* Titles and affiliations are as of ‘January 20,_1977, when the Board of
-Directors resigned in accordance with Title 11, Sec. 202(b)(1)(a) of ,
Public Law 94-136. . T e
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BOARD OF WIRECTORS (cont {nued)
/-"—'-’ » -
Wayne L. Horv1tz ™ .
Chairman, Joint Labor/Management Compittee of the Retail Food Industry

s . ‘
J. Lage K1rk1and - N
Secretary-Treasurer, AFL-CI0 ‘

R Heath Lﬁrry
¢ JVice Cha1rman of the Board, United States Stee1 Corporatlon

Bess Myerson .
Syndicated .Columnist and Consumer Advocate

£ENiot L..R1chardson
Secretary of Commerce

Herbert S. Richey
President and Chief Executive Officer, Valley Camp Coal Company, and
Chairman, United States Chamber of Commerce

James F. Scearce ‘¥ ) v
-Director, Federal Med1at1on and Conc111at10n Service

L. Wittiam Seidman
Assistanp to the President for Economic Affairs
"William £. Simon
Secretary of the Treasury

William J. Usery, Jr.
Secrefary of Labor =

- Beorge H. Kuper

Executive Director, NationaTJCenter for Productivity and Quality of
Working Life ’ -

STEERING COMMITTEE OF THE CAPITAL AND TECHNOLOGY
INDUSTRY - EDUCATION PROJECT

L)

. Donald C. Burnham, Chairman _
Director-0fficer, Westinghouse Electric Corporation
Professor Del K. Allen S
Supervisor, Computer Aided Manufacturing Lab, "Brigham Young University
‘-
Professor Clifton A Anderson, P.E. v
Emeritus Head, Department of Industrial Ehg1neen1ng
North Car011na State University -
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STEERING COMMITTEE OF THE CAP!‘%L 'AND |ECHNOLUGY
INDUSTRY - EDUCATION PROJECT (cont1nued)

(Jack} Anderson s
Genera] Hanager, w1]son Eoncepts, Inc.

.H Ford Dickie .
(Ret1red) Staff Execut1ve Genera] E]ectr1c Corporation

Profes&r Robert B, Gaither ' : ’
Ch%irman, Mechanical Eng1daer1ng Department Un1vers1ty of Fiorida

Professor Donald'D. Glower T
. Dean, College of Engineer1ng, 0h1o State Un1vers1ty

- Professor A. F. Gould, P,E.

AsSociate Dean of ﬁpg1neersng
College of Engineer1ng and Physgcal Sc1ences, Lehigh Un1vers1iy

Dale B. Hartman
Director ﬂanufactur1ng Techno]ogy, Hughes Alrcraft Company

Alvin P. Lehnerd . ’
¥ice President, New Products R&D B]ack & Decker Manufacturjing Company

C. H. (Pete} Link . .
Executive Secretary and Generag Manager
Computer Aided Manufacturxng International, Inc.
Carl Meacham :
Spec1a1 ‘Assistant. to the Comm1551oner 0ff1ce of Education

[
1 v

Edward E. Miller . :
© Senior Staff Engineer, Corp0:§§5 Numer1cal Control App]1ance
Western Electric Company, Inc .

-

Professor Charies Ds Nash
Chairman Mechanical Engineéring, Un1vers1ty—of Rhode Island

Professor B. W. Niebel, P.E..
Head, Department of Industr1a1 and Management Systems Engineering
Rgnnsy]van1a State University .
Professor James L. Riggs 7
Department Head, Industrial and General Engineering
Qregon State, Un1vers1ty

Professor Byron W, Saunders
Dean of the~Faculty .
School of Operating Research and Industr1a1 Engineering
Cornell Un1vers1ty .

WA




STEERING COMMITTEE OF THE CAPITAL AND TECHNOLOGY
LﬂDUSTRY - EDUCATION PROJECT (continued) |

™ Pprofessor William A. Smith, Jdr.
Department Head, Industr1a1 Engineering
North Carolina State University

Thomas H. Spencer .
- Manager, Manufacturing and Materials Development
Caterpillar Tractor Company

Professor Richard E. Thomas
Associate Dean of Engineering, Texas A&M Unxversity
5 .

AIRLINE PRODUCTI?ITY TASK _FORCE

George C. Eads, Cochairman
Executive Director, National Conm1351on on Supplies and Shortades

Richard J. Ferris, Cochairman
President, United Airlines, Inc.

C. L. Denrks ‘ :
President, Brotherhood of Railway, Airline, Steamship Clerks, Fre1ght
Fandlers, Express and Station Employees

~ Jeff Cochrane
Acting Deputy Administrator, Federa? Av1at1on Administration

A. L. Feldman .
" President, Frontier Airlines

Arthur F. Keely N
Rre51dent and Ckief EXECUt]VE 0ff1cer, Western Air Lines

John R. HMeyer
1907 Professor in Transportat1on, Log1st1cs and-Distr1bution
Harvard Business School

‘Captain John J. 0'Donnell
President, Air Line Pilots Association

John Peterpaul : )
General Vice President, International Association of Machinists
- John E. Steiner .o, .
Vice President, Technology and New Program Development
Boeing Company
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| PUBLIC SECTOR COMMITTEE®

Daniel J. Evans, Chairman
Governor pf the State of Washingtonm

Ha}ne Anderson
Executive Director
Advisory Commission on Intergovernmen;a} elations
Thomas Bradiey
Mayor of Los Ange]es (Ca]1forn1a)
Ruth Clusen )
President, League of Women Yoters
John D. R. Cole o
Director, Burea’ of Pdrsonnel Management Evaluation
U.S. C1v11 Service Commission \

James E. Holshouser ~
Governor of the State of North Carolina

Mark Keane X
Executive Director, Internationa} City Management Assoc1at1on

Winfield ¥. Kelly, Jr.
County Exgcutive, Prince Georges County, Maryland

James E. Kunde
Director of Urban Affairs, Kettering Foundation

Phy¥lis Lamphere
Seattle City Counci1gpm@n (Washington)

Patrick Jd. Lucey
Governor pof the State of H1scons1n

Matjor{e Lynch**
Undersecratary '
U.S. Department of Health, Education,.and Welfare .

James F. Marshalil
Executive Director, Assembly of Governmental Employees

William H. McClennan ‘_
President, Public Employees Department, AFL-CIO

\

-

*  Titles and affiliations are as of Januaqy 20 1977.
** Deceased. ;
D- 5
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Thomas Hpody L :
Mayor of Columbus: (Uhlo)

" Thomas Morris -
Assistant Secretary for Administrative Services ‘
Florida Department of Health and Rehabilitative 'Services

Chester Newland ' ":i.‘

Director, Federal Executiue Institute
Jean Packard ¢ t”

Community Development Center, Nat10na1 Assoc1at1on of Counties
John B, Rhinelander .

Undersecretary, Department of Hou51ng and Urban Development

Bernard Rosen
Professor, American University -
Former Executive Director, U.S. Civil Service Commission
, Elmer Staats ;
Comptrolier General of the Un1ted States~ )

Wayne Thompson
Senior Vice President, Dayton-Hudson Corporation

Reuben Valdez
Speaker, Colorado State House of Representatxves

John 6. Veneman
Counse]or to the Vice PreSIdent of the United States

Jerry Wurf, |
Pre51dEnt
Aner1can Federation of State, County, and Municipal Employees

Sam Zagoria '
Directer, Labor-Management Relations Service of the U.S. C0nference
of Mayors '

SELF-ASSESSMENT GUIDELINES GROUP

Randolph Earney .
Chief of Police, Kettering, Ohio

Loren BeckTey ’
Chief Probation Offtcer, San Mateo County, California




s

seLA ASSESSMENT GUIDELINES GROUP (coritinued)

Jerry Coffman _
City Manager, East Lansing, Michigan
. [ 4

Joseph Curtis : .
Commissioner for Human Serv1ces New Rochelle, New York

J. Robert Dolan
County Executive, Westchester County, New York

Samuel Finz .
Deputy County Execut1ve Fairfax County, V1rg1n1a

Donald Fisk
Director; Offiece of Program Evaluation
San Diego County, California

tElisha Freedman
City Manager, Rochester, New York

‘Earl Goodwin -
County Manager, San Bernardino County, California

~ George Hansen
Chief- of Police, Lincoln, Nebraska

Tom Hoey
Chief, Resource Management Improvement Division
District of Columbia

Richard Hughes
Principal, Hughes, Heiss and Associates

q

David Knapp = - ’ -
Assistant Director of anancia] Management! San Diego, California

Arlene Lotz ;
Djrector, Depagtment of Human Resources Dade Coupty, Elorida

Robert Lukens ‘ -
General Services Director, Washoe County, Nevada

John Maclntyre
County Manager, Washoe County, Nevada

Barbara McDonald

Assistant C1ty Manager for Human Services, A]exandr1a Virg1n1a
Donald Mclntyre . -
City Manager, Pgsadena, California
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SELF-ASSESSMENT GUIDELINES GROUP {(continued)

Arthur Mendonsa “« ‘
€ity Manager, Savannah, Georgia - * - .

Neil Peterson™ s em— e / g
Director, C°“m““1ty Services, State of Nash1ngt0n

Robert Ruhe
General Superintendent, Minneapolis Park and Recreation Board =
Minneapolis, Minnesota

Frank Yaydik
Director of Parks and Recreation, Kansas City, Missourt

Donald Heinberg
Personnel Director, Prince Georges County, Maryland

NATIONAL RESEARCH €OUNCIL PANEL TQ REVIEW PRQQQCTIVITY STATESTICS

Albert Rees, Chairman
Indystrial”Relations Section, Princeton Un1vers1ty

-Rosanne Cole
Manager, Department of ECOHOmlC Research, 184 Corporation

" Edward F, Denison
Brookin§§ Institution

Solomon Fabricant
National Bureau of Economic Research

John A, Frechtling =~ = g

Manager, Truck Marketing Research, Ford Motor Company

Robert J, Gordon
Department of Economics, Northwestern University

Paul Holland .
Senior Research Statistician, Education Testing Service ’

Benjamin F. King
The Tuck School of Business Administration, Dartmouth College

G, S. Maddala
Department of Economics, University of Florida
L]

Marc L. Nerlove
Department of Economics, Northwesten University

D-B
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SELF-ASSESSMENT GUIDELINES GROUP (continued) -

Arthur Mendonsa & _
€ity Manader, Savannah, Georgia . ii} .

Neil Petersom T L »
Director, Conmupity Services, State of Washington

Robert Ruhe f

General Superintendent, Minneapolis Park and Recreat1on Board
Minneapolis, Minnesota

Frank Vaydik
D1rector of Parks dnd Recreation, Kansas City, Missouri

Bonald Heunberg
Personnel Director, Prince Georges County, Maryland

NATIONAL RESEARCH COUNCIL PANEL TO REVEW PRODUCTIVITY STATISTICS

Albert Rees, Chairman
Industrial’Relations Section, Princeton University

.Rosanne Cole
Manager, Department of Economic Research, IBW Corporation

" Edward F. Denison
Brookings Institution

Solomon Fabricant .
National Bureauy of Economic Research

Jdohn A. Frechtling
Manager, Truck Marketing Research, Ford Motor Compaqy

Robert d. Gordoﬁ '
Department of Economics, Northwestern University

Paul Holland '
Senior Resedrch Statistician, Education Testing Service ’

Benjamin F. King-
The Tuck School of Business Administration, Dartmouth College

+ G. S. Maddala
Departg@ent of Economics,-University of Florida
-

Marc L. Nerlove )
« Department of Economics, Northwesten University
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NATIONAL RESEARCH COUNCIL PANEL TO REVIEM PRODUCTIVITY STANDARDS (continued)
% <

Reginald Newell
Director of Research ' ‘
International Association of Machinists and Aerospace Workers

Markiey Roberts

Economist, AFL-CIO
/

Richard Ruggles ‘
Department of Economics, Yale University

W. Richard Scott -
Department of Sociology, Stanford University

L1

NATIONAL RESEARCH COUNCIL STAFF

Dave O'Neill ' «
Staff Director, NRC Committeegon National Statistics

Sharom De Sha ¢
Resedrch Associate, NRC Comm1ttee on Nat1ona] Stat15t1cs

John Kendrick et
Consultant, NRC Committee on National Statistics

William Madow . .
Consultant, NRC Committee on National Statistics

>
e ——

- 7
PARTICIPANTS IN CAPITAL AND TECHNOLOGY POLIEV DEVELOPMENT

Professor William Abernathy /
Harvard University, Graduate School of Business Adm1n1etrat1dn

Anderson Ashburn )
Editor, American Machinists Magazine

* James F. Barcus i )
Vice President, Manufacturing, Black & Decker Company

Roy A. Beddell ' )
Vice President, International Operations, Do-All- Company

Dr. Ray Bisplinghoff : . AN
Director of Research & Development Tyco Labs, Inc.
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PARTICIPANTS IN CAPITAL AND TECHNOLOGY POLICY DEVELOPMENT {continued)

Donald C. Burnham
Director—Officer ‘Westinghouse Electrgp Corporation
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Vice President, Giddings & Lewis, Inc.
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Chairman, Cross Company
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Manager of Industrial Relations, General Electric Company

Claude G. Davis
Vice President and General Manager, Motorola, Inc.

+Daniel DeSimone
Deputy Director, Office of Technology Assessment

H. Ford Dickie
(Retf?ed) Staff Executive, General Electric Corporation

James T. Duane
Manager, Production Resources Planning, General Electric Company

Dongld L. Eirich ~
Assocxate Director, U. S General Accounting 0ffice

Dr. John Evans
Deputy Director, Center for Mechanical Eng1neer1ng Process Technology,
Nat10nal Engineering Laboratory, National Bureau of Standards
‘Dr. E. Charles Galloway -. . ° ‘ '
Vice Pre51dent Researchy Stauffér Chemlcal Co.

Dr. Edwin A. Gee
President, International Paper Company

Professor Arthur Gerstenfeld . s
Head, Department of Management, WorcesSter Polytechnic Inst1tute
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Executive Director Systems Research Division, 3811 Laborator1es
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Edwin K, Hall
.General Counsel
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Vice President, Manufacturing
ETT Harper Corporation

Frederick L. Haynes -
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Kurt £, Hellfach,
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California Institute of'Jechhology
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Professor Kenneth Vnight \
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National Bureau of Standards
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PARTICIPANTS IN CAPITAL AND TECHNOLOGY POLICY DEVELOPMENT (continued)
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PARTIQIPANTS IN CAPITAL AND TECHNOLOGY POLICY DEyﬁLOPMEHT (contTnued)

Roberf'uc Puffer - £
Vige™ President, Eng1neer1ng Operations, DLg1ta] Equ1pment Corporat1on

George Putnam :
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National Bureau of Standards

Dean Samuel Richmond

School of Business, Vanderbilt University 5
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Graduate School off Management, Northwestern University
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H
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Vice President, International Division, AR Dick Company

B. J. Wallis | 'y
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Dr. Bruno Weinschei
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PARTLCIPANTS IN MINING AND MINERAL EXPLORATION POLI€Y DEVELOPMENT

Dr. paul A. Bailly .
Pres%ég:t Occidental Minerals Corporat13h
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PARTICIPANTS IN MINING AND MINERAL EXPLORATION POLICLanyELOPMENT (continued)
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ureau of Land .Management, Department of Interior”

Derek T. Ottley
Behre Dolbear & COmpany, Inc
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Paui A. Randazzo Y s
Sme]tlng and Ref1n1ng Department ASARCO .

Car] R.- Roach : ~ A
D1rector Technology Development Division, U 5. ERDA

H1]11am Schmidt .
Chief, Mining Research- Resources U.S. Bureau-of Mines .
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‘H. Schreiber
President, Behre Do]bear & Company, Inc

Frank Skelding .
Presjdent, FRAMCO
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PARTICIPANTS INJMINING AND MINERAL EXPLORATION POMMCY DEVELOPMENT (continued)
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. Dr. Joe Yancik
' National Coal AsSociation

PROJECT NETWORK COMMITTEE

Enid Beaumont
Director, Washington Office N
Internataona] Personnel Management Association
Donald Borut - "
International City Management Association: .

Roger Dah1 ’
¢ Labor-Management Relations Serv1ce 4.5, Conference of Mayors
. Marilyn DePoy
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\ 3
Jeffrey Esser -7
National Conference of State Legislatures
Neal Herrick »
Center for Human Resource Research, Ohio State University ’ ]
. Irvine Marsters - g
National League of Cities . 1

. James Martin
Natiordal Governors' Conference .

Robert Muscat ‘
Service Employees International Union

Louis Phillips
Special Assistant to the Undersecretary, U.S. Department of Commerce °

oy

John Popular - = '
Federal Mediation and Conciliation Service .

4

Robert Pruim . -
Assembly of Governmental Emp]oyees ‘.

Richard Shore 5

- 0ffice of.the Assistant Secretary for Policy, Evaluation,
and Research, U.,S. Departmentﬁ Labor

Al Siegel
Offices of Policy Development and Research
U.S.' Department of Housing ang Urban Development .
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PARTICIPANTS [N MINING AND MINERAL EXPLORATION POLICY DWELOPMENT (cont1nued)

Dr Joe Yancik ' .
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SOURCES AND USES @ FUNDS;-FY 1976-78

-APPENDIX E.

SOURCES

CFY 1976 - FY 1977 , FY 1978
$2,900,000

53,000

$2,750,000

Aﬁpropr{ati?n
535,083

$2,500,000
Interagency ’

204,600

DOT : 28,000 /r*’.
. HEW . , 275,000
AUD | .o L 165,983
Air Force

TOTAL T $2,704,600

———

USES

53,000

—_—

" $2,953,000

. 66,100

$3,285,083

-

ACTUAL -
F¥ 1976 .

ACTUAL
FY 19777

ESTIMATE
FY 1978

Human Resources

Capital & Techpology
Government Relations
Pdblic Sector/Federal
Government °
Private Sector

766,252

126,888

; ~161,602

6755551

367 948

867,514
235,724
215,230

586,996
331,048

%

525,044

139,556 -

178,732

427 572
337,294

N

47,4452
107 555%
131,2432

51,051

18,2222
1003782
244 0322

© 48,4522

Airlines & Other
Construction
Food Distribution

Men's Apparel -

Communication
Administration
Policy .

Total

1

297,212
226.345
R |

52,626,008

4

366,860
197,357
335,713

—

33,236,442

Center activities are furided péﬁmarily by direct appropriation.
- dition, other Federal agencies are able- to take advantage of the experi-

389,073
350,455
565,831

———

$2,913,557

In ad-

ence and expertise reflected in the Center's programmatic act1v1t1es by

y these transfers..

zDetall of Private Seq;or Total
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APPENDIX F. PRODUCTIVITY IMPROYEMENT ACTIVITIES AND PROJECTS OF
: THE FEDERAL GOVERNMENT

Previous Center Annual Reports have surveyed in some detail
.Federal activities which had productivity improvement as a direct,
if not primary, intention. As a basis for analysis, in 1976 the
" Center surveyed 50 Federal agencies and found $933 million was
obligated in that fiscal year to projects which related specifi-
cally'to productivity growth, The Center's 1977 Annual Report fo-
cused on a representative sample of productivity improvement pro-
¢« 4 jects of intrinsic ifterest.
i The two previous reports revealed that of the monies the Gov-
ernment devotes to productivity improvement activities, roughly 85
percent goes to-civilian technology, about 9 percent to management
and organization, and slightly less than 5 percent to human re-
sources and labor-management relations. __ .
This appendix of the Center's final report review$ very briefly
each of $everal categories of Federal productsivity improvement ac-
tivitjes, more fully discusses support of technology development for
the private sector, and looks into to two high. leverage programs
which deal with Governmerit support of private innovation and tech-
nology transfer. -

-

L]

Méasuring and Analyzing Productivity

, - Although productivity is usually measured by output per em-
ployee hour, output is actually produced by a complex mix of inputs:
labor, capital, technology, and management. Devising ways to im-
prove productivity depends heavily on measuring and understanding
the interrelated contributions of these inputs to productivity.

The Bureau of Labor Statistics (BLS) carries out a program to
measure and analyze the productivity of the private business sector
and individua] industries; also the Federal Government, It also
researches methods for improving the measurement and analysis of
productivity.

¥ During FY 76 through: 78, the National Science Foundat®n (NSF)
and the Departments of Commerce,, Transportation, and Agriculture
supported projects which dealt with: productivity indices and anal-
yses; productivity measurement seminars and reports; impacts of pub-
1ic policies on productivity; and/impacts of highway freight loading
practices on productirﬁty.

L]
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. In FY 1978, a reorganization “of NSF e11m1nated the productav1ty
measurement research program, excébt fdr comp1et1ng those studies
in progress. _ -

»~

Public Sector Producf?vity Improvement

Many of, the measurements and findings of Federal productivity
improvement programs 'have a direct application to corresponding
functions at the State and local level. 1In addition, the applica-
tion of both innovative hardware and managerial practices to State
and local government functions has been aided by the NSF's Research
Applied to National Needs (RANN) activities. These activities in-
cluded projects to improve productivity in solid waste collection
and disposal, arbitration of labor disputes, cable television utili-
zation, video communication applications, f1re-f1ght1ng equipment
~selection, and court procedures. . ..

In FY 1879, these intergovernmentaT programs will contfnue at
approximately the same Tevel of funding {35 miliion) urider NSF's
new Applied Science and Research Applications (ASRA) Directorate--
the successor of RANN. This program is intended to facilitate
the integration of science and technical resources into the oper-.
ation of State and local governments by improving their understand-
ing of science and technology-related issues angd their application

of science and technology solutions. |

L]

Human Resources, Labor-Management, and
Quality of Working Life Activities

Hithin the Commerce Department, -the Ecoromic Development Ad-
ministration continues its attention to innovative improvements of
worklife. The level of suppoft for these activities is declining .
slightly as private funding assumes these responsibilities.

The Department of Labor has ongoing act1v1ties concerned with
Tabor-management cooperation, with human resources development,
and with quality of working life demonstration projects.

e
The Federal Railroad Administration, with outside fundiqﬁ’g—-
. sistance, is examining job safety issues, as well as inefficlencies

in terminal facilities and the many institutionalized barriers to -.
railroad productivity improvement.

The National Institute of Henta] Health in the Department of
Health, Education, and Welfare has several ongoing projects con-
cerned with the quality of w0rk1%g Tife. These include studies
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of ogccupational stress, relocatidn 1mpactsL automation 1mpacts, and
new systems of work, among others. .-

»

4

-
The activities of the Federal Mediition and Conciliation Sere
vice fall into four categories: inplant labor-management committees,
area or community labor-management committees, labor-management re-
lationships by objectives, and labor relations training programs.

¢

Management and Organization lmpﬁgvement Activities

In FY 1976, approximately 390 million was expended to enhance
productivity by improving management and organfzation /in health
care organizations, local governments, agriculture,” manufacturing,

~and transportation. In general, these activitiies have been can-
QEP tinued, although the restructuring of the Expérimental Technology

Incentives Program under the Nationgl Bureau of Standards has ‘some-

what altered the emphasis "on manufacturing management practices.

'
Techn01ody Enhancement Activities

-

The Federal Governpent, both *n its mission-oriented agencies

and its research-orienyed agencies, funds a substantial amount of

R. & 0. 1In FY 19765 Major Federal funding of projects to improve
‘civilian technology amounted to $786.3 million and included direct

research in agriculture , fisheries, marine transportation,

manufacturing, mining/ eneray, construction, services, and technol- ~

ogy diffusion,

Two Federal programs are directed at learning more about the

process of innovation and about how to improve it. These are,
first, the Industrial Program Element of ASRA, and second, the Ex-
per1menta1 Technologies Incentives Program (ETIP) of the Center
for Field Methods of the National Bureau of Standards.

Both the ASRA program and the ETIP program are concerned with
high leverage productivity enhancement activities. These agencies
use rq;earch itself to discover how science and techno]ogy can pro-
duce innovation and phereby increase productivity in both the pub-
lic and private sector. ;

AppHiad Stience and Research Applications

RANN, the predecessor of the new ASRADirectorate, "under which ¢
the Industrial Program Element now falls, had am overall FY 1978
budget of $57.9 million. The estimated FY 1979 budget is $73.9
million. Considerable reorganization and reallocation of funds

‘F-3
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has been accomplished, although the mission remains largely the
same and all of the activities contribute to productivity through
the development of new technologies. v

ASRA's general mission is to foster R. & D. relevant to )
national problems by focusing on problem areas in wﬁ?ch the NSF -
can make a unique contribution, by encouraging others to apply R. ‘e
& D. to significant problems, by improving the efficiency and ef- ‘
fectiveness of the innovation process in general, and by increasing
the effectiveness of R. & D. application-by others:

.o *

Five subactfvities comprise the ASRA program:

1. The Problem Analysis subactivity identifies and analyzes
major national problems which have a significant science
and technology content and suggests how NSF, the federal
Government, and science and technology might solve them.

2. The Integrated Basic Research subactivity accelerates
activities of basic research reievant to existing or emerg-
ing national problems.

3. The Applied Research subactivity provides a source of sup-.
port for research not otherwise supported and enhances the
scientific base of emerging technologies. &

4. The Problem-Focused Research Applications sSubactivity fo-

cuses on research and development activity on selected

problems which NSF can make a unique contribution to
solving.

. : 5. The Intergovernmental Science and R. & D. Incentives sub-

activity encourages the use of science and technology in
State and local governmental policymaking, and program
planning and execution; it also develops, tests, and eval-
vates incentives the federal Government could use to stim-
ulate privates sector development of needed technology.

IR "

The Experimental Technology Incentives Program-

: ETIP was established in 1972 to discover how the Government
" might improve the environment for technological change in both
Govermnent and ‘industry in order to enhance productivity. The
; program was funded with $3.1 million in FY 1977 and $3.1 militon
in FY 1978; in FY 1979, the figyre has reached $3.2 million.

AT1p supervises experiments which assess the effects of inno-
. vation in the private sector. Currently, the program is sponsoring
' , projects concerned with procurement policy, redulatory policy,
. civilian R, & D. poliicy, and economic assistance policy.
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-«ETIP's procyrement policy research is directed toward using
tnnovation and productivity. 1In its research on procurement
policy, ETH has concentrated on innovations in four major
areas: life cycle costing, performance purchasing, prototype
purchasing, and market éﬁg:égation at_the State and local
level. '

Studies suggest that using life cycle costing criteria in
Government procurement of selected products improves the qual-’
ity of those products and that design improvements often are
transferred to corresponding commercial products. In contrast,
ETIP performance purchasing experiments seem t0 indicate that
consumer preference successfully resists Government-generated
product innovation. .

In the area of prototype purchasing, there is evidence that
the prospect of large Government orders alone is not sufficient
10 induce suppliers to produce small quantities of state-of-ihe-
art products to-Government specifications. Attempts to aggre-
gate State and local government markets as a means of inducing
innovation have thus far ¢efied successful gccomp]1shment.

--4ith regard to regulatory policy, ETIP has produced improved
analytical techniques which materially simplify utility rate
structure formulation. Studies in the requlatory area also sug-
gest that changes in requlatory practices which enhance innova-
tion in one industry may not be applicable to other industries.

* L}

--In the civilian R. & D. area, ETIP analysis shows that the suc-
cessful commercialization of Government-funded development can
be,substant1a11y enhanced if all potential stakeholders. are
ifvolved in the market analysis from the beginning.

Additiona) ETIP research indicates that research consortia
of interested parties are Tikely to be more effective in solving
problems than those directed by single research interests such
as 8niversities. ETIP research has also verified that sound
economic and endineering information encourages investment in
projects of high payoff potential and that minimized technologi-
cal risk is essential in capital-intensive ventures.
. k.
--An ETIP examination of Federal economic assistance policy re-
vealed that the mix of relationships among essential factors
invoived in capital formation for technological inmnovation is
much more complex than commonly beljeved. —

“ETIP currently is sponsoring 15 projects concerned with pro-
curement policy; 10 concerned with requtatory policy; 6 involving -

o,

R




o, . [

= L[58 .

" economic assistance policy; and 2 involwing civilian research and
development activities.

v

o

Under the Assistant Secretary of Commerce for Science and
Technology, ETIP is furnishing staff support to the Presidential
Task Force for Domestic Policy Review on Industrial Innovation.
This ad hoc organization is chaired by<the Secretary of Comperce,
and it has as members the Secretary of Jefense, the Secretary of
the Treasury, the Director of the Office of Management and Budget,

_the President’s Science Adviser, the Chairman of the Council of
Economic Advisors, and the Counsel to the President for Domestic
Affairs. ETIP 3l1s0 has been assigned the responsibility for de-
veloping implementation and evaluation plans for the options the

. .Task Force suggests to the President,
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.George H. Kuper
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s
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